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CAC VAN DE CAN BIET

1. Pon vi hé SI 2. Cac tiép dau ngir
n : Don vi Tiép dau nglr C 1
Ten dai lugng Tén goi | Ky hi¢u Tén goi Ky hi¢u Ghi chd
Chiéu dai meét m pico p 10"
Khbi luong kilogam| kg nano n 10
Thot gian giay S micro H 107
Cuong do dong dién | ampe A mili m 107
Nhiét d¢ do K centi c 10
Lugng chat mol mol deci d 10
Goc radian rad kilo k 10°
Nang luong joule J Mega M 10°
Cong suat watt \\4 Giga G 10°
3. Mot s6 don vi thwong dung trong vét li
n : Pon vi
STT Tén dai luong Tén goi Ki hicu

1 Dién tich M¢ét vuong m’

2 Thé tich Mét khoi m’

3 Van toc Mét trén giay m/s

4 Gia toc Meét trén gidy binh m/s’

5 Toc do goc (tan so goc) Radian trén giay rad/s

6 Gia toc goc Radian trén giay binh rad/s”

7 Luc Niuton N

8 Momen luc Niuton.mét N.m

9 Momen quan tinh Kilogam.mét binh kg.m”

10 Momen dong lugng Kilogam.mét binh trén gidy | kg.m’/s

11 Cong, nhiét, ndng lugng Jun J

12 Cong suat Woat \\

13 Tan s0 Héc Hz

14 Cuong d6 4m 04t/ mét vudng W/m”

15 Murc cuong d§ am Ben B

4. Kién thirc co ban
a. Pao ham cia m{t s60 ham co ban sir dung trong vat li

Ham so bPao ham
y = sinx y' = COSX
y = COSX y' = -sinx

b. Cac cong thirc lwgng giac co ban

-7
2sin“a=1 —cos2a

-cosa=cos(a+ )

sina = cos(a - % )

- sina = cos(a + % )

2cos’a =1 + cos2a

sina + cosa = 2 sin(a + %)
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sina - cosa = 2 sin(a - %) cosa — sina = - /2 sin(a - %)

sin3a = 3sina — 4sin°a cos3a = 4cos>a — 3cosa
c. Giai phwong trinh luwgng giac co ban

) ) a=a+k2x
sina =sina =
a=rwn—-a+k2r

cosa=cosa=>a=ta+k2n
d. Bat ding thic cosi
a+b>2Jab (a,b > 0, ddu “=" xay ra khi a="b)
e. Dinh li Vi—ét
x+y=S:—2
¢! »,y 1a nghiém cuia phuong trinh X>~ SX +P =0

x.szzg

Chii y: y = ax’ +bx + ¢ (a>0) dé y,;, thi x:_zi
a
Péi x° ra rad: 2% (rad)
. 180
f. Cac gia tri gan dung

£ 1 2 1
-SO z: 77 ~10;314~1007;0,318 x —;0,636 ~ —;0,159 ~ —

T b4 2r
- Néu x<<I thi (1+x)" zlirnx;lixl ~ltx Fx,;
1+x,
(1+x) zli%;lix ~1xx(lxe)(1te, )~ 1%¢ e,

2
A . a
- Néu a<10": tanazsmazamd;cosazl—T (rad)

g. Cong thurc hinh hoc ’
* Trong mot tam giac ABC c¢6 ba canh a, b, ¢ d61 dién 3 géc A, B, C ta co:

+ |@* =b’+ —2bccos 4| (tuong tu cho cac canh con lai) A

c b
a b C . . /\F
- = = 7 ha
A SnB_ snC (Pinh 1y ham Sin) B

a \ %

* HE thirc lugng trong tam giac vuong:

+ AB? = BH.BC; AC> = CH.BC A
+ AB.AC = AH.BC
+ AH>=BH.CH
1 1 1
AH’ T UB A B 0 C
* Hinh cau:

+ Dién tich mat cau: s =4zR?
+ Thé tich hinh cau: v :%nl@
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CONG THU’C TINH NHANH VAT LY 12

Chuong I: DAO PONG CO HQC

I. PAI CUONG VE DAO PONG PIEU HOA
T: chu ki, f: tan sb, x: 1i d9, v: van tdc, a: gia téc, g: gia tdc trong trudng, A: bién do

dao dOng, (et +¢): pha dao dong, ¢: pha ban dau, o: tbc do goc.

1. Phuwong trinh dao dong:|x = Acos(wt +¢)

\ At 2r 1 A A N 1 o
-Chuki: [T=—="=— -T === Y
Chu ki N f(s) an so: | f AFT 2”( Z)

2. Phwong trinh van toe: v=x'= —wAsin(ot+ @)= a)Acos(a)t+(o+%j

+ x = 0(VTCB) thi d0 16n van tdc cuc dai: Vmax = @4
+ x=24(Bién) thiv=0
3. Phwong trinh gia toc: a=v'=-0’Acos(wt+¢)=-a’x = o’ Acos(wt + ¢+ 1)
+x=0thia=0 R
+ x=+4 thi do 1on gia téc cuc daia,, = o4 ‘_T i T
Nhanh 5

a <

* Ghi chii: Lién hé pha: v sém pha % S0 vOi X

a soém pha % S0 VOi v Nhanh 7
- |(Ngwoc pha)
a nguoc pha so vdi x

4. H¢ thire doc 1ap thoi gian gitra x, vva a

2 a2 v2
-Gitaxvav: |4 =x"+—=—F+—
w (0 w
2 2

1% —a a
== M x=h| A — =—v=taN A -x :J_ra)4/A2——4
N & @ w
\%

2 2 2
-Gitaavav: V', =(w4) :v2+a—2 hay (—] +[_] =1

.~ \ 2
-Gitaavax: |[a=—0'x| =a_ =04
5. Cac lién hé khac

A A J4 a) — vz _ vl
- Téc do gobc:

- Cong thuc tinh bién dQ:

L S v, a.. viax 2w 9 V2 \/a)zv2 +a’
= —= = = 3 = = = X + 3 = 3

2 4n o @ a.. k @ @
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6. Tim pha ban dau

7. PHUONG PHAP GIAI MQT SO DANG TOAN THUONG GAP:
7.1. Dang 1: Xac dinh cac dai lwgng trong dao dong diéu hoa
Pua phuong trinh dé cho vé dang: x = Acos(wt+¢). Tu dd6 = 4,0,¢

Chu y: sin(wt+ @)= cos(wt +¢ —%); —sin(wt + @) = cos(wt + @ + %); —cos(wt + @) = cos(wt + @ + 1)
7.2. Dang 2: Tinh li d9, van toc, gia toc clia vit trong dao dong dicéu hoa
- L1 d0 tai thot diem ty: x, = Acos(at, + )
Van tdc tai thoi diém to: v, =—wAsin(wt, + ) = @ Acos(wt, + go+%)
4 . A r . A \ 2
Van toc ctia vat khi vat c6 i do x: T 4> =x* +— = v=toy 4 - x°
w
Gia tdc tai thoi diém to: a, = -’ Acos(at, + @) = —@’x,
Gia toc cla vat khi vatco 11 do x: a = ~@'x
Chu y: Khi tinh toc d6 hodc do 16n gia toc cta vat ta chi 14y gia tri dwong

NHAN HOC SINH ON THI THPT QUOC GIA NAM 2020
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7.3. Dang 3: Lién hé x, v, a ciia vit dao dong diéu hoa
* Sw cong thue lién hé: x, v, a

2 2 Vv at Vv x2 Y ’ v ? a 2

A =x"+—| |42 =+ —'a—-(ox; = =1 — | ] —] =1
a) a) Vn'lax vmax amax
N

= 0= |2| \/ el taon A’ -x* =t Az——
A—x

* Vi hai thoi diém t, t; vqt cO cdc cdap gid tri X, v; va X, v, thi ta co hé thiec tinh A & T
nhw sau:

Chu y: 4,0 = const (héng sé); X, v, a ludn bién doi.

7.4. Dang 4: Viét phwong trinh dao dong diéu hoa
e Budc 1: Phuong trinh dao dong c6 dang x = Acos(wt + @)
e Budc 2: Gidi A, o, ¢.

- Tim A:|A = \/xuV_z:J“_Zi:mA:aﬂ:ﬁ:S _ Vi
2

T
4 2 2
W 0 o 4 a.

Trong do: ‘
+ L = 2A 1a chiéu dai quy dao cia dao dong.
+ St =4A la quang duong vat di dugc trong mgt chu ky.

_Tim a):a)zzﬂ.fzzﬂzamax:vmax: amax — |V|

7 VY onax A A \Y} Az _X2

-Tim @

X,
. - A A x=Acos@p = x, =20

+ Cach 1: Can cu vao t = 0 ta co hé sau: ? 0 SN SN =>p=?
v=—Awsinp >;<;=0 0

@ >;<;=

Hoidc Y =—otanp= o= arctan(—Lj (Luu y: v.p <0)
X wx

(Vi v.p < 0—vat chuyén dong theo chiéu duong (v>0) = ¢<0; nguoc lai, vat chuyén
dong theo chiéu 4m (v<0) = ¢>0)
x = Acos(wt, + ¢) = x,

Chu y: Khi dé cho tai t=t, thi x=x, va v=v,. Thi ta giai hé:{ _ = A,p="?
v=—Aowsin(wt, + @) =v,

- Vv V
Hoac |- =-wtan(awt, +9) = o, + ¢ = arctan(——j =p="2
x x

+ Cach 2: Vong tron luong giac (VLG)
e Budc 3: Thay A,®,» vao phuong trinh ta dugc phuong trinh cy thé.

Chu y: + Chon géc thot gian luc vat qua vi tri can bé‘mg theo chiéu duong thi ¢ = —%rad
+ Chon gdc thoi gian lac vat qua vi tri can bang theo chiéu am thi ¢ = %md

+ Chon gdc thoi gian lac vat qua vi tri bién duong +A thi ¢ = 0rad
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+ Chon géc tho1 gian luc vat qua vi tri bién am -A thi ¢ = +7rad
* Lwu v: Khi biét toa dp va van toc tai thoi diém ban dau (t = 0), ta c6 thé dung may tinh
bo ti dé viét phuong trinh dao dong diéu hoa (Rat nhanh)

¥ =x, -2 iSHIFT23 =; trén man hinh may tinh s& hién ra két qua 42¢; vy x = Acos(wt + @)
[

7.5. Dang 5: Tim thoi diém t vét 6 li d) x (hodc v, a, W, Wg, ) lan thir n
"Budc 1 Nhan xét xem trong 1 chu ky vat di qua vi tri x 1a ny lan.
=Budre 2: Phan tich n=n, {i}_rAn

1
"Buwdce 3: Tong thoi gian: 7= {—} T £At (Dya vao vong tron dé tinh At)

0

y 7 0 N n A 0
Chii y: (A= ?6(?)0 T= A‘/’émd) 7= A2UADN N7 360 <5 27 hay(180 <> 7)nén |Ag(rad) = %ﬂ' — w.At(rad)
T 4

7.6. Dang 6: Tim li d§ x cua vat sau khodang thoi gian As
Tai thot diém t; vat co 11 do x; va van toc v,
Dén thot diem ¢, =¢ + Ar vat co6 11 dd x; va van toc v, &

Ta cO: x, = Acos(p, + Ap) = Acos @,.cosAp— Asin ¢, sin Ap = xlcosA(eri sinAg ®
@
-4

r.* A A .
Voi Aq):w.At:Zﬂ—t,nen X, = X,c0S 27[£ +Usin 27z£
T ') w T

Ta ¢0: v, =—wAsin(g +Ap) =—wAsin g.cosAp—wAcosg.sin Ap =v,cosAp — wx, sin Ap

Vay: |v, =v,cosAp - wx, sinAg
* Pac biét:
+ Sau khoang thoi gian T (hodc nT) vat trd lai vi tri va chiéu chuyén dong nhu cii:

Xy, =X 5 V), =V

+ Sau khoang thoi gian % [hodc (2n+1)§] vat qua vi tri ddi xtng: |x, = —x,; v, = v |.

+ Sau khoang tho1 gian % [hodc (2n+1)§] vat qua vi tri ddi xtng:

XL +x; = A= |x, =1 AT =X
* Luu y: Dang todan nay chung ta ciing co thé dung dwong tron dé gidi > rdt nhanh.

7.7. Dang 7: Tim thoi gian t dé vat di dwgc quang dwong S hoac tim thoi gian
ngan nhat vatdi tr A - B

e Buwdce 1: Lap ti s0: %:n+a:>S=n.4A+AS:>t:n.T+At (Vo1 nenN)

[Chii y: Néu S < 4A (tirc n = 0) ta bd qua budc 1] ‘ -
e Budc 2: Tinh thot1 gian As dé vat di duoc doan duong As(Dua
vao dudng tron dé tinh)
+ Xac dinh vi tri ban dau caa vat (trén duong tron).
+ Xac dinh goc A
+|At =22 _Agtrad) . A("Z T
® 2r 360
e Buédc 3: Vay r=nT+At
Trong dé: o: La tan sb goc; T: Chu ky; @: 1a goc tinh theo rad; ¢° 1a goc tinh theo do
ThS. Nguyén Manh Truwong - DD: 0978.013.019 6 Website: thaytruong.vn
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* Cong thure giai nhanh tim thoi gian di (dung may tinh):
0 )El -tA R X

\ A
4 Y
1 X 1 X,
[, =—arcsm— [, =—arccos—
@ A @

7.8. Dang 8: Tim quang dwong vat di duwgc trong thoi gian t
a) Loai 1: Bai toan xac dinh quang dwong vat di duwoc trong khoang thoi glan At
e Buwdc 1: Tim At, At=t, - t;.

e Buréc 2: Lap ti sb: %=n+a:>At=n.T+t3 (n eN; 0 <t;=a.T<T)
e Budc 3: Tim quang duong. S =n.4.A + S;.

e Budc 4: Tim Ss:
Pé tim duoc S; ta tinh nhu sau: 'l

. >0 \
-Tart=1t;: x=? {V

v<0

i v>0
-Tart=1ty; x =? {

v<0 TSI
Can ¢ vao vi tri va chiéu chuyén dong cuia vattait; va t, dé tim ra S; (Dwa vao dwong
tron)
e Budc 5: thay S; vao S dé tim ra dugc quang duong.
S, =44—> S, =nd4A4
* Chu y: Cac truong hop dac biét:
Y ghopdachict o 4 g _ 4

b) Loai 2: Bai toan xac dinh S,,,, - Spin vat di dwoc trong khoing thoi gian At (At < %)

Nguyén tac:

+ Vat di dugc quang duong dai nhat khi li ¢ di€ém dau va diém cudi co gia tri do1 nhau.

+ Vat di dugc quang duong ngan nhat khi 11 d¢ diém dau va di€ém cudi co gia tri bang
nhau.

A - XA} O X0 +A A - X0 0] Xp +A
= ~
Smin Smin

A. Tim S, : B. Tim Smin

. A
Smax(m) =2Asin qu Vi [Ago = a).At] Smin(m) =2 (A — Acos %) Véi [Agp = a).At]
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S =4S =4J2;S . =43;

max— maxX max—

Vidu:
S 2(14—&] . 2(14—&} =4

mmf min—
6 3

¢) Loai 3: Tim S« - Sin Vat di duwoc trong khoang thoi gian t (t > g)
e Buérc 1: Phan tich: /= n.§+ At (V6 At < g)
e Budc 2: Tim quang duong: S =n24+AS
[V6i1 AS, =S, vy = 2SN A;” AS iy = Spin,, = 2(/1 — Acos %)]

I’IZaX

=[S =n24+AS —n2A+2Asin%:2A(n+sin%j

=[Sy =n2A+AS,,  =n2d+ 2(/1 - Acos%j - 2A(n +1 —cos%)

S ,,=S+8 ,=24+A=34

TS L =5+S —2A+2£A—£] 44- 43

7.9. Dang 9: Toc d6 trung binh

S .
v, =—>0| >, :&:ﬁ_zvm

! U N

* Cong thite tinh téc d trung binh:

Trong do:
+ S: quang duong di dugc trong khoang thoi gian t
+ t: 1a thot gian vat di dugce quang duong S

4 . . el Smax
* Bai toan tinh toc do trung binh cuc dai cia vat trong khoang thoi gian t: |Vyma =

thmax

BCQ

* Bai todn tinh toc dg trung binh nhé nhadt vat trong khoang thoi gian t. |V,

thmin ~

* Chit y: Van toc trung binh: v, ==X =2"% 5. 0; v6i Ax 14 46 doi
At t,—t

2 1

1. CON LAC LO XO
Al(m) : DO bién dang cua 10 xo khi vat can béng
k(N/m): D6 ctrng cua 10 xo
¢,(m): Chiéu dai ty nhién ctia 16 xo

1. Cong thirc co ban

- Tan sb goc: 60:\/%:\/% (rad/s)

+ Con lic 10 xo treo thang dung: [Af =——=—"5
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+ Pt con lac trén mat phang nghiéng goc « khong ma sat: |A¢="E30%

T:2—7[:27z\/%:27z /%

- Ap dung cong thurc vé chu ki va tan so: &
|8

A/l

2. Chiéu dai cuc dai va cuec tiéu cua 1o xo

Coiw="Ly—A=(L,+Al)-4 0
A 2 , — A: max min
+ Dao dong thang dung: 0 zgcb+A:(€0+A€)+A o)
gmin = gO o A . .
+ Dao dong theo phuong ngang: |} p  _ 0, + A (fcb =Lo; AE—O)
3. Ghép 10 xo
I 1 1 1

- Ghép nditiép: [~ T Tt (ky <kiokys..rk,)

nt n

- Ghép Song Song: kss :kl +k2 ++kn (kss >k|,k2,...,kn)

- Goi Ty va T, 1a chu ki khi treo vat m 1an luot vao 2 10 xo k; va k, thi:

T, = \/le + T,

2 A
+ Khi ghép ki noi ti€p vdi ks: 1 1 1 (VIT T f ~kj

E
fss = \/f12 + f22

+ Khi ghép k; song song voi kj: 1 1 1

= +
TS? Tl ’ ]-'22

- Goi T, va T, 1a chu ki khi treo vit m; va m, 1an luot vao 10 xo k thi:

[ . 1
+ Khi treo vat m = m; + m, thi: T= T12+T22 (VITZ’“m; f2~—j

m

+ Khi treo vatm =m, - my thi: |7 =y =T | (m;>my)
4. Cit 10 xo
- Cat 10 xo ¢6 do cung k, chiéu dai ¢, thanh nhiéu doan c6 chiéu dai ¢,¢,,...¢, c6 do
cung tuong ung la ky, ks... k, lién hé¢ nhau theo

Ik
héthﬁ'c k€0:k1€1:k2€2 ::knfn kﬂwwmmwm
T B % [ ik,

- Néu cit 10 xo thanh n doan bang nhau (cac
10 xo0 ¢c6 cung do cung k) thi:
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k'=nk

T
hay S
f'=fn

5. Lwe dan hdi — lwc phuc hoi

Luwc dan hoi

Noi dung Luwc phuc hoi Lo X0 nam Lo xo thing ding
' ‘ ngang A> AL  A<AN
Goc tai Vi tri can bang Vi tri 10 xo chua bién dang

Ban chit

F, =P+F,

Fa, = k.(d6 bién dang) = k.x*

- Gay ra chuyén dong

- Giup 10 xo phuc hoi hinh dang cil.

Ytz’:lcg(lilf;? cﬁa. vat. ‘ - Con goi la lug kéo (hay luc day) cta 10 xo
: - Giup vat tré vé VICB | 1én vat (hodc di€m treo)
Cuc dai Frpmax = kKA F ahmax= KA Fpme =k (A4 A)
Cyc ticu Fhipmin= 0 Fabmin=0 | Farmin=0 | Fopmia =k(AL—4)
Vi tri bat ki F, =k|x F,, =k|x| F,, =k|Al+x| chon (+)
I1I. CON LAC DON

1. Cong thirc co ban

Dudi day la bang so sanh cac dac trung chinh cua hai hé dao dong:

H¢ dao dong

Con lac lo xo

Con lic don

Cau truc

Hon bi m gan vao 10 xo k

Hon bi m treo vao dau sg¢i day

/4
- Con lac 10 xo ngang: 16 xo
khong gian. 7 7
VTCB - Con lac 16 xo thang dung | Day treo thang dung
gian M:%

Luc tac dung

Luc dan hoi cua 10 xo:
=-kx
x lali do dai

Trong luc cua hon bi va luc
cang cua day treo:

F= —m%s (s 1ali d cung)

Tan so goc

a)=\/%=\/g (rad /s)

a)=\/% (rad /s)

s =38, cos(at+o)

Phuwong trinh x = Acos(wt + )
dao dong Hoic & =a,cos(at+)
Co ni _ | B . 1 2 (2 _ ~1 g «
o ning W _EkA =S mo A W—mgf(l—cosao)fvzm?So

- Chu ki dao dong cua con lac don c6 chiéu dai ¢, va ¢, 1an luot 1a T, va T, thi:

+ Chu ki ctia con lic ¢6 chiéu dai ¢=/,+/, 1a:

T =T*+T;}

(ViT2 ~ K)
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+ Chu ki cua con lac ¢ chidu dai £=/,—/, la: |T=+\T>-T}| v&i ¢, >{,

- Lién h¢ giita li do dai va li do goc: |s =al
- H¢ thurc doc 1ap thoi gian cua con lac don:

2
v 2
a:—wZS:—a)za'/é . S§:S2+(_j . 0502 :a2+v—
9 a) 9 gg
2. Lue hdi phuc:
F,,=-mgsina ~-mga = —mgiz —mo’s

3. Van toc — Luc ciing day:
+ Khi con lac ¢ vi tri li d§ goc «:

‘V‘Z\/2g€(cosa—cosao) |V|=\/g€(a02—a2)
I, =mg(3cosa—2cos ) Khi @, nho: T :mg(1+0502 _%azj

v
bien |

min R

=0

min

bién |

v
+ Khi vat ¢ bién: {T

bién bién

o =\/2g€(l—cosa0) . ? |V|VICB - V|max Z%@
+ Khi vat qua VTCB: T =mg(3—200sa0) Khia , nhé: T, . =T. =mg(1+a§)

4. Bién thién chu ki ciia con lic don phu thudc vao: nhiét do, do sau va dj cao.
Thoi gian nhanh chim ciia dong ho van hanh bang con lic don
a. Cong thuc co ban
* Goi chu ki ban dau cua con lac 1a T, (chu ki chay ding), chu ki
sau khi thay d6i 1a T (chu ki chay sai). Ta c¢6 d6 bién thién chu ki %

la: AT =T —T, !
+ AT>0: d(iing h(f) chay cham lai

+ AT <0: dong ho chay nhanh 1én ‘

* Thot gian nhanh cham trong thoi gian N (1 ngay dém: N = 24h = 86400s) s¢€ bang:

AT

r=ﬁ|AT|zN
T

0

VAT LY THAY TRUONG
NHAN HOC SINH ON THI THPT QUOC GIA NAM 2020

& HOC THEM MON VAT LY TU’ LOP 6 PEN LOP 12
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b. Cac trwong hop thwong gap

AT = LozAt
. . 2. 4 TO 2
+ Khi nhiét do thay doi tir t, dén t,: | (Ar=1t,-1,)
T=—aN |At|
2
AT _ Ak
. r 14 TO R
+ Khi dua con lac ttr do cao h; dén dd cao h,: A (Ah:hz_}ﬁ)
sV

Khi dem vat 1én cao Ah>0, khi dem vét xudng thap hon Ah<0. Ban dau vét &
mat datthi h; =0 va Ah=h

AT _ad
T, 2R
+ Khi dua con lic tir do sau d; dén do sau dy: ad|| (M=di=d)
T=N-—
L 2R

Khi dem vat xuéng sdu Ad=d,—d >0, khi dem vat 1én cao hon ban dau thi Ad<O0.
Ban dau vat & mat dit thid,=0va Ad =d .
c. Cac trwong hop dac biét
+ Khi dua con lic & mat dat (nhiét do t;) 1én do cao h (nhiét do t,):

AT 1
AT _Lonrs 2
0 R
Néu dong ho van chay dung so véi dudi mit dat thi:
AT 1
AT _Loar+ o
T, 2 R
+ Khi dua con lic tir trai dat 1én mat trang (coi chiéu dai £ khong d6i) thi:
Tip _ Rrp |Myy
TMT RMT MTD

. . . AT 1Al 1Ag
+Khi cd £ va g déu thay doi mot lugng rat nhd thi: |7~ =57, 75
0

2 g,
7 , AT 1 1 Ag
+ Khi ca nhi¢t do va g thay d61 mot luong rat nho thi: |7~ = 5 - Eg_
0

5. Con lic don chiu tac dung ciia lwe phu khong doi:
* Luwc phu f thwong trong nhiéu bai toan la:

+ Lwc qudn tinh: F,=-md 36 16n |F, =ma| (a1 gia toc cua hé quy chiéu).
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+ Luwe dién trwong: F =qE , 6 16n |F =|g|E| (q la dién tich cua vat, E 13 cudng
do dién truong noi dat con lac (V/m))

+ Lwc ddy Acsimet: F,=—pV3 , d0 16n |F, = pVg| (p 1a khoi luong riéng cua
moi truong vat dao dong, V 1a thé tich vat chiém chd).

[l
oQl
+

3 |~

: K .,
Chu ki dao dong trong truedong hop nay sé la: I'=2r ; voi |8

(g’ 1a gia toc trong truong hiéu dung)
* Tinh g’:

+ Truong hop 7/ P : g'=g+£

e Luc quan tinh: ([g'=g+a

e Luc dién truong: g':g+M
m
+ Truong hop f /P g':g_£
e Luc quan tinh: [g'=g—a
e Luc dién truong: g':g_M
m

e Luc déy Acsimet: g,:g_p_Vg

2
+ Truong hop f L P :|g'= g2+£ j

e Luc quan tinh: [§ =& +a

LN \ ' 2 qE ’ ]‘
e Luc dién truong: |g'=4/8 + o !
Chi y: T
+ Truong hop 7 L P thi goc l1éch a cua soi day so vo1 phuong thang ding duogc
r 1. _f
tinh: |tana = 5

+ Khi con lic gin trén xe va chuyén dong trén mit phiang nghiéng goc « khong ma
sat, tai VTCB mdi clia con lac ma s¢i day 1éch goc f=a (s¢i diy vudng gdc vdi mat phang

nghiéng) so v4i phuong thang ding thi chu ki dao dong ctia nd 1a: 7= 2, ‘
gcosa

6. Con lic don vuéng dinh:
* Goi /=04 la chiéu dai day treo.
{'=0'4=04-00' 1a chi€u dai phan day tinh tir dinh dén qua cau.
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Dao dong cua con lac gom hai giai doan:

+ Ntra dao dong véi chu ki 7=27 \/Z
g

+ Ntra dao dong véi chu ki 77=27 \/Z
g

= Chu ki dao dong ctia con lic |7, :%(TJFT')

* Go1 a,1a bién d§ goc cuc dai img vdi chiéu dai day 1a ¢;
o) la bién do goc cuc dai ung vai chiéu dai day 1a ¢

r 12 2 ' ’ '
Ta co: WB,:WBngg% _mglay Sla =l'a < a—‘):\/z = &:\/Z S0~\/2;0:0~L
2 2 a, \/ S, Vv Je

7. Con lic trung phung: , ,

D¢ xac dinh chu ky T, cia mot con lac 10 xo (con lac don) nguoi ta so sdnh véi chu ky
T, (da biét) ctia mét con lic khac (Ty~T).

Hai con lac goi 1a trung phung khi chiing dong thoi di qua mét vi tri xac dinh theo cung
mot chiéu.

Goi thoi gian gitta hai 1an tring phung lién tiép 1a At. Ta c6: [At=N;T; =N,T,

(vé1 Ny vaN la s6 dao dong con lic 1 va 2 thuc hién trong thot gian At)

Ta chirng minh dwoc thoi gian giita hai lin triing phiing la: |Ar =—|TT1'T;|
17 2

* Luu y: Cong thirc trén chi diing cho con lac trung phung; con néu dé bai cho khong thoa
man diéu kién trén thi ta dung cong thiic: 2 con lac gap nhau khi ¢ cung vi tri: x; = x tir o
giai ra thot gian At.
8. Bai toan Va cham mém: Id sau va cham hai vdt dinh chdt vao nhau
+ Truoc va cham: Vat A khoi luong m; ¢6 van tde vy Vat B khoi lugng m, ¢6 van tdc v,
+ Sau va cham: Ca hai vat dinh vao nhau va c6 cing van tc »

r . A 2 \ A = = — — — — m{} +I’I’l ‘7
Ap dung dlnh luat bao toan dong lang Ps = Ptr < (ml +m2)v =myv, +m,v, =>|v= 1 272
ml +m2
A N N Y L. L . MV + m.v
Neéu ¥, cung chiéu voi v, thi: [y=—1—22
l’l’ll +m2

Chii y: Trong va cham mém khong c6 bao toan co ning vi c6 nhiét lugng Q téa ra trong

qua trinh va cham: Q=W, -W, :%mlvf +%m2v22 —%(m1 +m, )V

IV.NANG LUONG DAO PONG

- Pong nang:

W, =% P =W-W :%k(A2 —x) :%ma)z(A2 —x°) :%mcozA2 sin” (ct +¢) = Wsin’ (ct +¢)
- Thé nang:
1 1 1 1
W :Ekxz :Emwzxz =W-W, :Em(vim —vz) :EkA2 cos’ (et +¢@) = Wcos’ (axt + @)
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- Pong nang va thé nang bién thién tuan hoan vaéi chu ki bang '2 chu ki cua dao

dong diéu hoa (T° =T/2); tan sO =2/ tan sb g0c o' =20.

- Khoang thoi gian gitra hai 1an dong ning va thé niang bang nhau lién tiép 13 T/4; vi
tri dong ning bang thé ning 1a x=1

A2
—
Wd - 0 — deax
thax Wd _3Wt Wt—O Wd _Wt W, :3Wd
\a A =\4= / o COS
-A 0 4 A2 A3 +A
h 2 2
N T/4 T2 T6
) /3 T8
VW =W =W  =Lps < QI VTP
tmax dmax 2 T/6 T/12

1. Con lic 10 xo (Chon méc thé ning tai VTCB)

ol el 1
- Bong nang: |W, =—mv’ =

- Thé ning: |W, = lkx2 = %ma)zx2 =W-W, = %m(vz

1 1
—k(A* —x*)=—ma’* (A* = x*
5 ( ) 5 ( )

t

2

- Co nang:
1 2 42 1 2 1 2 1 2 1 2
W=W AW =W = Wi A =—kA" =—mv,, =—mv +_kx" =const
2 2 2 2
, K an < v A s W, Az_xz_£2_1
+ Ti s0 dOng nang va thé nang: W, 2 .
+ Vi tri ctia vat khi Wy=nW;: |x=+—L_| |% _ 4 57| y=dty |
Jn+1 a n+l
A 1 W v + Vmax + G)A
+ ) A 7 A d — . = T = T
Van toc cua vat lic W, =nWy: NPT NFE)
e aL a1t an 1
+ Dong nang khi vat ¢ 1i do x: |W, = Ek(A2 -x7)
2. Con liic don
1 .
- bong nang: |W, = —mv’ - Thé nang: W, = mgl(1-cosa)
- Conang: |[W=W,+W, =mg/(l-cosa,)
o , 1 1 g, 1 I 1 g, 1
* Khi goc «, bé (e, <10°) thi: W{—Emgfotz—zmgs —2ma)2s va W_E Koé—zszg—Emang
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. L A o . Lo \Nd_ag_az_sg_Sz_ % 2_1_ SO 2_1
+ Ti s6 dong nang va thé nang: W T2 ¢ |\ |

* 4 9 A . SO \ ao
+ Vi tri cua vat khi Wy=nW, [s==* va |a=%

n+l n+1
v S

A A 9 A /4 _ . V:i max :i 0

+ Van toc cua vat lac W, =nWjy: 1 i+l
. . 1 > ooyl >

+ Pong nang khi vat ¢ 11 46 «: W, =§mgf(0{0 - ):Ema) (So —S )

V. TONG HOP DAO PONG PIEU HOA
1. Tong hop hai dao dong dieu hoa cung phwong cung tan so:

A :\/A12 +A4; +2A4 A4, cos(p, — ;)
A sing, + 4, sin @,

= x=Acos(ot+9¢) : Trong d6

{xl = A4 cos(wt+¢,)

x, = 4, cos(wt +¢,) tan g =

A4, cosp, + A, cosp,

V6iAp=0,—g va|A; - Ayl SA<SA+ A
* Co6 thé dung may tinh bé thi dé tim dao dong tong hop: x=x, +x, +...+x,
- Véi mdy tinh FX570ES: Bam MODE][2] man hinh xuit hién chir CMPLX.

+ Chon don vi do goc 1a d6 bam: SHIFT MODE] 3| man hinh xuét hién chit D (Hoic

chon don vi goc 1a rad thi bam:

SHIFT]

MODE

4 man hinh hién thi chit R)

+ Nhap [A|[SHIFT|(-) ¢, H Nhap|A,)[SHIFT] ()| @ H....H{ Nhap |A] SHIFT]|(-) ¢,
+ Nhén [SHIFT][2 3] H hién thi két qua AZLe

- V6i may tinh FX570MS: BAm MODE 2/ man hinh xuat hién chit CMPLX.
+ Nhép A |[SHIFT|(-)| ¢, H Nhap|A,)|SHIFT|(-)| ¢ H....H{ Nhap |A] SHIFT]|(-) ¢,

+ Sau d6 nhan |SHIFT Bhién thi két qua 1 A. Nhén
Luwu y: Ché d6 hién thi man hinh két qua:

Sau khi nhap ta nhén déu 5 co thé hién thi két qua dudi dang s6 vo ti, mudn két qua dudi
dang thap phan ta nhan SHIFT) E (hoic nhin phim § < D) dé chuyén d6i két qua hién thi.
2. D) léch pha ciia hai dao dong thanh phan: Ap=g, —¢; cac truong hop dic biét

+ Ap=k27: Hai dao dong cung pha, thi: A .« =ATA, va ¢o=¢ =¢,

+ A§0=(2k il)ﬂ: Hai dao dong nguoc pha, thi: A, =A;- A, (néu A>Ay) va =@
: Hai dao dong vudng pha, thi: 4 =+ A+ 4

+ A(p=120022?7[(md) va Al = Az thi: A= Al = A2

SHIFT| 5 hién thi két qua 1a @

+ A(p:(2ki1)%

3. Tim dao ddng thanh phan:
* Néu biét mot dao dong thanh phan 13 X, =4, cos(wt+¢ ) va dao dong tong hop

x = Acos(wt + ) thi dao dong thanh phan con lai 1a: x, = 4, cos(ar +¢,) dugce xac dinh:
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A, = A4+ 47 244, cos(p—¢,)
Asin g — 4, sin ¢, vOi @, <@ < @, (néu ¢, < y)
Acosep — A cose,

tan @, =

* C6 thé dung may tinh bé tii dé tim dao dong thanh phan:
Ta c6: dao dong thanh phan can tim: X, =X—X
- Véi mdy tinh FX570ES: BAm MODE][2] man hinh xuét hién chir CMPLX.
+ Chon don vi do gég 13 d6 bAm: SHIFT| MODE mélp hinh xuét hién chit D (Hoac
chon don vi goc 1a rad thi bam: SHIFT|MODE 4 man hinh hién thi chir R)
+ Nhap A SHIFT][(-) ¢ HNhap|A|SHIFT(-) ¢
+ Nhin [SHIFT| 2| [3| 5 hién thi két qua 4,2 ¢,
- V6i may tinh FX570MS: BAm MODE) 2/ man hinh xuat hién chit CMPLX.

+ Nhap Al SHIFT][(-) ¢ HNhap|A|SHIFT(-) ¢
+ Sau d6 nhén SHIFT]H 5 hién thi két qua 1a A,. Nhan [SHIFT] H hién thi két qua Ia ¢,
* Luu y: q ‘ ‘ o v
- D61 vo1 bai toan tong hop dao dong di€u hoa ma deé bai co nhac dén thay do1 bién do cua
dao dQng nay dé bién do cua dao dong khac dat g%é tr1 cuc dai (hodc cuc ti€u) thi ta phai vé
gian do vecto 4= 4 + 4, va dung dinh Iy ham sin dé giai.
- Khodng cdch giita hai chit diém dao déng diéu hoa (khong va cham nhau) trén cing 1
truc toa d§ Ox: |d =|x, — x| —2&2™ 5 d =d ..

cos(a)t+¢)')‘

Hoic dung dinh Iy ham cos tim dugc khoang cach 16n nhat: |4 = \/Af + Ay —2A44,.cos(p, —,)

7 VL. DAO PONG TAT DAN
- Tim tong quang duong S ma vat di dugc cho dén khijl’l‘mg lai:

Xy
2 A A
W:AFC<:>lkA2:FCS:> 5 =+ e ’J:l - S,
2 2FVC -A 'Al O 01 Xl A
A .o [N A A A 4FC 4FC re \ 5
- D6 giam bién d6 sau mot dao dong: |A4 = T | Vol Fc 1a luc can
, 4uN
Néu F¢ 1a luc ma sat thi |[A4 = #T
. , 4umg
—Neéu vat chuyén dong theo phuong ngang Ad =4x, =
, v A _ k4
- SO dao dong thuc hién duoc: = =
ong tnt S ¢ AA 4F,
A \ ’ 1 r_ kA
—N¢éu Fc¢ 1a luc ma sat thi 44N

- Thoi gian tir luc bi ma sat dén khi dimg lai:
- Sb 1an qua VTCB cua vat
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+ khi n<N'<n,25 (n 12 s6 nguyén) thi s6 1an qua VTCB sé 14 2n.
+khi n,25<N'<n,75 thi sb 1an qua VTCB cua vat 1a 2n+1.
+khi 7, 75<N'<n+1 thi s6 1an qua VTCB cuia vat 1a 2n+2.
- Badi toan tim van toc cua vt khi vat di dwoc quang duong S
Taco: W=W,+W +4, =>W,=W-4 -W
1 1 1 k(4> —x*)-2.F, .S

=>-—m’=—kA’-F, S——k’ = |v|=\/
2 2 2 m

pmg

- Vi tri cua vat c6 van toc cuc dai: Fe = F,, = umg = kxy = |x, = A

Do giam bd 1/4T

- Vat dat van toc cuc dai khi qua VTCB O; 1dn déu tién: |V, = @4, = @ (A — X )
VIL DAO PONG CUONG BUC - CONG HUONG|

- Khi vat dao dong cudng burc thi tan sé (chu ki) dao dong cua vat bang véi tan s6 (chu
ki) cua ngoai luc: £, =/,

goailuc'; b ngoailuc
- Hién twong cOng huong xay ra khi tan so (chu ki) cuia ngoai luc bang tan s6 (chu ki) dao
déng riéng Cﬁa hé: f;lgoailuc = f;ieng = cb;Tngoailuc = ];ieng = T'cb Va khl dé (Acb )max

Chu y: Chu ki kich thich 7 = L trong d6 L 14 khoang cach ngin nhét gitta hai mbi ray tau
\%

hoa hoac hai 6 ga trén duong...Van toc cua xe dé con lac dat trén xe c6 cong hudng (bién

T

I

. L \ - -
do dao dong cuc dai): [v=—=L.f,| Vi T = 272'\/% hoac 7 =2~ \/Z
8

Chuong II: SONG CO HQC

1. PAI CUONG VE SONG CO HQC
T: chu ki song, v: van toc song, 4: budc song
1. Cac cong thure co ban

A
- Lién hé gitta 2, vva T (f): V=F=/1f

~ \ , A 4 . . A
- Quang duong song truyén di duoc trong thot gian t: |S = vt = Ft
A A A r - A ~ \ J4 A N . \ S
- Van toc truyén song bi€t quang duong song truyén duoc trong thoi giantla S: |V = s
- Khoang céach giira n gon song 16i lién tiép 1a d thi: |4 :Ll
n J—

- n ngon séng di qua trudc mat trong thot gian t thi: |7 = Ll
n J—

- Phao nhd cao n lan trong thoi gian t thi: |7 = Ll
n J—

2. Phwong trinh song , 7
- Song truyén tir N qua O va dén M, gia st bi€u thuirc song tai O c6 dang:
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2
Uy = Acos(a)t+¢) thi |4y :ACOS(WJFCD— ﬂZMj va |uy =ACOS(a)t+¢)+27;xNj

- B0 1éch pha cua hai diém trén phuong truyén song cach nhau mot doan d: |[Ap="—

+ [Ap=2kx]| hay [d =kA] thi hai diém d6 dao dong cung pha=[u, =u,

+ [Ap=(2k+1)7] hay |d =(2k+1)%

thi hai diém d6 dao dong nguoc pha=[u,, = -u,

+ |Ap=(2%+1)%| hay |a=(2k+1)%

thi hai diém d6 dao dong vudng pha = [u? +u2 = 4

- D6 léch pha ciia ciing mét diém tai cac thoi diém khac nhau: |Ap = (1, —1,)

\ 14 \ /4 \ /‘\ 4 A /( a)
- Cho phuong trinh séng 1a u = Acos (@t + kx) séng nay truyén véi van tde: |V = mn

Chu y: - Co nhung bai toan can lap phuong trinh song tai mot diém theo diéu kién ban dau
ma dé da chon thi ta 1ap phuong trinh song nhu phan 1ap phuong trinh dao dong diéu hoa.
- Phan biét toc dé truyén song va van toc dao dong ciia phan tir vt chit:

+ Téc do truyén song (van toc): [v=2=Af =2 S| cvio moi truong truyén song.

+ Van tbc dao dong ctia phan tir vat chat (theo phuong u):
=wA:VITCBu=0
=0:VT Biénu==xA4

max

min

: : x [v
v, =u,, =—0Asin a)t+qp—27rz =

v

- Méi lién hé giita dao dong diéu hoa va chuyén dong tron déu (dung dudng tron dé
giai): Ap =360’ <—>At:T<—>S:/1:>§<—>§;%<—>§; .....

II. GIAO THOA SONG

CT thar 1 : -

(k=0) CbD bic 1 CT thir 2

Cb bic O k=1 ( k=1)
(k=0)
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e Khoang cach gitra hai cuc dai hodc hai cuc tiéu lién tiép la %
e Khoang cach gitrta mdt cuc dai va mot cuc tiéu lién tiép la %
. Phwong trinh song tong hop tai mot diém
* Trwomg hgp tong quat:
- Phuong trinh song tai hai nguén: ¥, = Acos(27zft + ¢1) va U, = ACOS(27fﬁ +¢z)

- Phuong trinh séng tai M do hai song tir hai ngudn truyén tdi:

U, =Acos(27zﬁ—2ﬂle+golj va Uy, :Acos(27zft—27;d2 +¢2J

- Phwong trinh song tai M:

Uy, =y, +uy,, =24 {cos (77 dz/;dl - Az(pﬂ cos [271 ft—n

d, +d, +¢1+¢2}
A 2

- Bién dj song tai M: |4, =24

d, —d A
COS(%’ 2/1 L _ fj‘ véi Ap =@, — @,

2

- Pé léch pha ciia hai dao dpng khi truyén dén diém M: |Mp=¢, -, 2 (d,~d)+p-o

2. Tim s diém dao ddng cuc dai, so diém dao ddng cuc ti¢u giira hai nguon:
Ta xét cac truong hop sau day:
a. Hai nguon dao dong cung pha: Ap=2kr

- D¢ léch pha ciia hai séng thanh phan tai M:|a¢

A

* Piém dao dong cwe dai: d,— d; =k (keZ)

e k =0: Cuc dai trung truc.

o k= +1: Cyc dai b 1;

o k= +2: Cuc dai s6 2; = k=+n cuc dai s n.
5 86 cwe dai: |-S,S, <kA<SS,| (S618) (keZ)
* Piém dao dong cwe tidu (khong dao dong):

1 A -
dy—d, = (k +Ejf1 =(2k +1)5 Hinh danh giao thoa

- Bién dj séng tong hop: |4, =24

e k=0 hoic -1: Cuc tiéu sb 1.
e k=1 hoac -2: Cuc ti€u so 2;
e k=2 hodc -3: Cyec ti€u s0 3; = k=n(n>0): cuc ti€u so (n+1).

X . 3 1 T
— 80 cwc tiéu: |-S,5, < (k +5j/1 <S,8,| (S6 chan) (k € Z)

b. Hai ngu(‘“)n dao dong ngwoc pha: Ap=(2k+1)7
Két qua trai nguoc voi hai ngudn cung pha.
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* Diém dao dong cuc dai:

1 A
dz_dl :[k+§jﬂ:(2k+1)5

- S6 cuc dai: |-S,5, <[k+2j/1<SS

(S6 chén) (k € Z)

* Piém dao dong cuwc tiéu (khong dao dpng): d,— d, = k)| (keZ)

- S6 cuc tiéu: |-S,S, <kA<S,S,

(S618) (k € Z)

c. Hai nguon dao dong vudng pha: A¢=(2k+l)%

* Diem dao dong cwc dai:

* Piém dao dong cwe tidu (khong dao dong): |d,—d, :(k +5+%j/1

— S0 cuc dai bang vo1 sO cuc tiéu:

d,—d, =(k+lj/1
4

1

—SISQ<(k+ j/1<SS keZ)

d. Cong thirc tong quat khi 1éch pha bat ki

x . A
- SO cuc dai: |-S,5, < (k ——(Dji <SS,

27

- S6 cuc tiéu: —SISZ<( ———Ej/l <SS,

(k e Z)

(keZz)

3. Tim s6 cuc dai, cuc tiéu ¢ ngoai doan thang néi 2 ngudn
- Xac dinh s0 diém (s6 duong) cuc dai trén doan AB (cung phia so v6i duong thing

0,0,) 14 s6 nghiém k nguyén thda man biéu thuc:

-di o

d,—d,

- Xac dinh sb diém (s6 duong) cuc tiéu trén doan AB
(cung phia so vd1 duong thang O;0,) 1a s6 nghiém k

nguyén thao man biéu thirc:

u_lgkg

A 2

d,—d, 1

(gid st d; —d; <d,~d,)

- | (giasu d; —dj <d, —d,))

A 2

Chii y: Vi bai toan tim s6 duong dao dong cuc dai va khong dao dong gitra hai
diém M va N cach hai nguén lan lugt 13 dyy;, dow, din, done

bat Ad,, =d,,, —d,;;Ad\ =d\y—d,, va gia st Ad,, <Ad,

+ Hai ngudn dao dong cing pha:

e Cuc dai:

e Cuc ti€u:

Ad, <kA<Ad,

Ad,, <(k+%j/1 <Ad,

+ Hai ngudn dao dong ngugc pha:

o Cuc dai:

Ad,, <(k+2j/1<Ad
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Ad, <kA<Ad,

+ Hai nguon dao dong vuong pha: S6 cuc dai bang so cuc ti€u

e Cuc ti€u:

Ad,, <(k+4jl<Ad

S6 gia tri nguyén cta k thoa man cac biéu thuc trén 13 s6 dudng can tim.
4. Xac dinh khoang cach ngin nhat hodc 16n nhat tir mét diém M dén hai nguon
Phuwong phap: Xét 2 ngudn cung pha (Xem hinh vé bén)
Gia st tai M ¢6 dao dong véi bién do cuc dai.
-Khi [¢|=1thi:
Khoang cach 16n nhat tr mot diém M dén hai nguén la: d;=MA
d,—d, =kA (k=1)
d; =MB* =d} + 4B
-Khi [«|=|k,,,| thi:
Khoang cach ngan nhat tir mot diém M’ dén hai ngudn 1a: d;= M’ A g

dZ _dl = kmaxﬂ“ (Vél kmax = l:A_BjD
A l)=(d+ kA

dy =MB*=d}+ AB’

Tu cong '[hﬁ’CZ{ =(d,+A) =d}+AB* = d, = MA,, =

max

Tt cong thuec: =d]+AB’=d, =M4_ =
*Luuy:

- V61 2 nguon nguoc pha ta lam tuong tu.

- Néu tai M c¢6 dao dong v6i bién do cuc ti€u ta cling lam tuong tu.

5. Bai toén dwong trung tryee cua hai nguon: d=d=d
Cho hai nguon u, =u, = Acos(awr)
a. Phwong trinh diém M dao djng ciing pha véi nguon d d,
=2.A.cos(wt -k27)| VOl k > i(k nguyén) S S
1 2
b. Bzem M nam trén dwong trung tryc dao dong cung pha voi 2 2 o2

nguon va gan trung diém I ciia 2 nguon nhit

l

Ta co: k >ﬂ(k nguyén) > MI = \/dz —(9 =\/(kx)2 _(Ej =>Ml, <k, =d, =k,

Vay mr \/d;m—(éj \/(kmm/l) —(ﬁj
2 2

¢. Bai todn xdc dinh sé diém dao dpng ciing pha vdi nguon trong doan CI

Pé M dao dong cung pha véi ngudn thi: & = dTM =d, =k

l

—<k<

Vi M chay trén doan CI nén £ng sdczﬁskﬂ,gdc =
2 2

24

d
A

1n

ﬁ 2
—< | vol: d. = C12+(5j

d. Bai toan xac dinh sé diém dao dong nguwoc pha voi ngqun trong doan NI
Pé M dao dong nguoc pha véi nguodn thi: k+% =d7M =d, = (k+%j/1

Vi M chay trén doan NI nén ﬁde <d, :>£s(k+lj/1sd]v
2 2 2
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1 _d,] . .. ’
= is17c+—S—N; vOlL: d, =,|NI" + L
22 2 A 2
* Luwu y: Néu M, N nam trén dwong trung trwe ciia 2 nguon thi:

+ M dao dong cung pha v6i N < |d,, —d, =kA

+ M dao dong nguoc pha v6i N < |d,, -d, = [k+%j/1

I11. SONG DUNG]
1. Diéu kién deé co6 song dirng trén s¢i day dan hoi

A %
- Hai ddu 6 dinh (hai ddu la nig): ' =% =k 27 (ke N*k=123..)

Trong d6: k 1a s6 bo song; s6 nut trén day 1a k+1; s6 bung trén day 1a k.
- Mot dau co dinh va mot dau tw do (1 ddu la nut va 1 dau la bung):

ezki+i=(2k+1)i=(2k+1)l (keN;kzO,l,Z,...)
2 4 4 4

Trong d6: k 13 s6 bo song; sb nit trén day 1a k +1; s6 bung trén day 1a k+1.
2. Phwong trinh séng dirng trén soi diy CB (vdi ddu C cé dinh hodic dao dong nhé — C niit

son
a. Bgd)u B ¢é dinh (niit séng): séng phan xa tai B ngiegc pha voi séng toi

- Phuong trinh séng to1 va song phan xa tai B: ‘ng tGi

u, = Acos2z ft Va u', =—Acos2x ft = Acos2x ft — 1) ’ —d

- Phuong trinh song t&i va song phan xa tai M cach B x_ C/ N\ ™. /';\ """"
mot khoang d la: B N AN

2rd
Ugy = Acos(Zﬁft+%j va U 'z =Acos(27rﬁ—%—7z]

Soéng phan xa

- Phuong trinh séng dirng tai M: Uy, =ty +u'y,

u, :2Acos(2”d +£jcos(2ﬂﬁ—£j=2Asin(2ﬁdjcos(27zﬁ+£j
A 2 2 A 2

) (27[01) ) (27[@’)
sin| —— sin| ——
A A

b. Piu B tw do (bung séng): soéng phan xa tai B cing pha véi song t6i
- Phuong trinh séng t&i va song phan xa tai B: u, =u'y = Acos2x fi
- Phuong trinh song t&i1 va song phan xa tai M cach B mot khoang d 1a:

- Bién do dao dong ctia phan tir tai M: |4, =24 =4,

Uy, = Acos(2x ft + 27[%) va ul,, = Acos(2x ft - 27%)

- Phuong trinh song dung tai M: u,, =u,, +u}, —>|u, =24 cos(27r%)cos(27z 1)

cos(27zij =4, cos(27z£j
A A
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- Bién d6 dao dong cua phﬁn tur tat M: |4,, =24

*Luuy:




Uy | _ | Ay

AN

Y| _|%u
Vy

- Trong song dimng, tai 2 diém M, N bat ky ta luén cé: = =

Uy ay

- Bién do cua song toi va song phan xa la A thi bién do dao dong cua bung song la
Ay = 2A,
- Bé rdng cua bung song 1a: L = 4A

- Van toc cuc dai cia mot di€ém bung song trén day: V., =204 = 04,

- Khoang thoi gian giira hai 1an lién tiép soi day dudi thang la T/2.
~» Khoang thoi gian giita n 1an lién tlep soi day dudi thang 1a (n-1)T/2.
- Khoang cach giira hai nut lién ké bang khoang cach giita hai bung lién ké va bang

5 .
- Khoang céch gitra hai nat hodc 2 bung la k%

3. Chiéu dai bé séng co va thoi gian dao dong ciia cac phan tir mdi truong (A,=a)

m GV v 8

Thoi
gian
“ > T/2

IV. SONG AM

1. Pai cuong vé séng 4m

- Vi séng am ciing 13 séng co nén cac cong thic cia song co co thé ap dung cho
song am.

- Van tdc truyén am phu thudc vao tinh dan hoi, mat do va nhiét do cua méi truong.

- Tinh dan hoi ctia moi trudng cang cao thi toc d6 4m cang 16n; toc do truyén am
ting dan theo thu tu: khi, 10ng, ran; song am khong truyén duoc trong chan khong.

- Trong chat khi va chat long séng am 13 séng doc, con trong chat ran séong am 1a
song doc hoac song ngang.
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2. Cwong do 4m: I (W/m®)
- La dai luong do bang luong nang lugng ma song am tai qua mdt don vi dién tich
dat tai diém do, vudong goc voi phuong truyén song trong mot don vi thot gian.

P P 2
1=%:§=4 | LR = Ry [ B &
YA
= ) Iy R ¢ * \
v6i I, Ig 1a cuong @0 Am tai diém A, B O A B

Vo1 W (J), P (W) la nang lugng, cong sut phat am cua ngudn; S (m?) la dién t1ch
mit vudng goc véi phuong truyén am (véi séng cau thi S la dién tich mdt cau S=4zR°)

/4 I A 2
a3 N A *~ \ A A \ A A ? /4 A 1 J— l
- Moi lién h¢ gilra cuong do am va bién do cua song am: AREa
2 2
3. Cac bai toan vé do to cua am
1

- Mirc cuong @6 am ki hiéu 1a L, don vi 1a Ben (B): |£(B) = log R

0

. 1
- Néu dung don vi la déxiben thi: |L(dB) =10%0 g |; 1B =10dB

0

Vé6i I (W/m?) 1a cudng d6 4m tai diém dang xét;
I, 1a cuong do Am chuan: 7, =10"°W/m* & f= 1000Hz.

- Do bién thién mitc cuong dd Am: [AL =1, —1, = to gi_z(g) _ 2.€0g%(3)

1 2

- Khi cuong do am ting (giam) k 1an thi mic cudong d6 am tang (giam):
AL =logk| (B)va |[AL=10/ogk| (dB)

Truong hop k=10" = AL =n(B) hodc aL = 10n (dB)
4. Giao thoa song am
Giao thoa song — song dung ap dung cho:
A v %

- Ddy dan c6 2 diu ¢é dinh: f=k5=k§ =\ f =k =k

e Amcoban (k=1): [fun =/ = % (con goi la hoa 4m béc 1)

e Hoaambac?2 (k=2): f, =2/

e Hoaambac3: £,=3f,... = Hoaam bacn: |/, —”fl—”ﬁ voi(n =1)

- Ong sdo:

+Ho’m0tdau (= (2k+1)——(2k 1)

v v
=2k +1)—=m—=mf_. Z-m=1
=/ =(2k ) 7 m 7 mf, (ke Z;m=1,35,..)

4f

. ) _ v
e Amcoban |fun = /i o,

e Hoaambac 3: f;=3/;bac5: /s=5f, ...

(con got la hoa am bac 1);
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V . ,
— Hoa am bac m: f;;zzm'fnlinzm'ﬂ voim=1,3,57,....(mso 1&)
< A A A
+ Ho hai dau: €=k5+z —=( 1)——(k 1)—=>f (k+1)—= min
A 14 .
e Amcoban (n=1): fminzﬁ:ﬂ (con goi 1a hoa am bac 1);
e Hoaambac 2: f, =2f,; bac 3: f,=3f,,...oHoaambacn: |/, =n 2—£(nzl)

Chu y: Bo6i vdi 6ng sao hd mot dau, dau kin s€ 1a nat va dau hé s€ 1a bung song néu
am nghe to nhat va s€ la nit néu am nghe bé nhat.

Chuwong I1I: DONG PIEN XOAY CHIEU

I. PAI CUONG VE DONG PIEN XOAY CHIEU
1. Suat dién dong xoay chiéu

Lz 2r 1 @
_ b} \ A A 2 . T _ _ ; —_—
Chu ki va tan s quay cua khung: . f= T2,

- Biéu thirc ctia tir thong qua khung day: |¢ = NBS cos(wt +¢) = @ cos(wt + @)

Voi |@, = NBS|la tir thdong cuc dai giri qua khung day.

- Biéu thtrc cta suat dién dong xuét hién trong khung day dan:

e= AAZ) —¢'= wNBS sin(wt + @) = E sin(wt + ¢) = E cos(wt + ¢ ——)

Véi |E, = ®oNBS = o®,| 14 suat dién dong cuc dai xuat hién trong khung.

2. Pién 4p (hiéu dién thé) xoay chiéu

‘A PN 1 U
+ Cac may do dién chi cac gia tri hiéu dung: |/ = TOZ; U= T;

+ Thoi gian dén sang va tat: dén sang khi: « > U]

Thoi gian dén tit luot di

-Uy -Ugn : Ugn +Up u=U,cos(wt + )
Thoi gian - - . - o "
N — ——) Thoigian
den TET < ~a dén sang
frong Thoi gian dén tat lugt vé trong 1/2T

3. Cac cong thirc khac

- Tinh nhiét luong tda ra trén dién trd thuan: |Q = I’ Rt

o l
- Pién tro: (R = P
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- Mot khoi chat ¢6 khoi lugng m, nhiét dung riéng ¢ [J/(kg.K)] nhan nhiét luong Q

dé tang nhiét do tir t; dén t, thi:

Q:mc(t2 —tl)

- bién luong chuyén qua tiét dién cua day dan trong khoang thoi gian Ar tir t; dén ty:

4. Dong dién xoay chiéu trong mach chi ¢6 dién tré thuan R, chi c6 cufn day
thuan cam L va chi co tu dién C

NHAN HOC SINH ON THI THPT QUOC GIA NAM 2020
& HOC THEM MON VAT LY TU’ LOP 6 PEN LOP 12

Noi dung Dién tro Tu dién Cudn day thuin cam
Ky higu | I:IR , < IO
I
Tro khang R= ,Oi (Blén tré’) Z. = L (Dung khéng) Z, =wl (Cam khang)
Q) S oC
Pac - Cho ca dong dién mot | - Chi cho dong dién xoay | - Chi can chd dong dién
diem | chi€u va xoay chiéu qua | chiéu di qua xoay chicu
n6 nhung toéa nhiét.
CT ]:ﬂ; ]OZUOR; l:u_R ]=&; ]O:UOC ]Zﬂ; [Ozﬁ
PL Om R R Zc ZC Z, Z,
Cong | P=I"R 0 0
suat(W)
Dlgl) le;cl} ule va 1 cung pha véi uc cham pha hon i goc % urnhanh pha hon 1 goc
- n . ) s T
p a u-1 au . . 3 %Li :%L_%):-|_2:>¢UL :@4—2
B =B, —A=0=0, =0 Oy =~ O =T DO =0
Phwong | u; =U,z.cos(t+¢) (V) u. =U,..cos(ot+¢) (V) u, =U,,.cos(ot+¢) (V)
trinh = i=1,.cos(wi+g) (4) =i=1,cos(wt+¢+ %) (4) =i=1,cos(wt+¢ —%) (A4)
°A A u i 2 .2 2 -2
Lien he r_ g e vl L=l
gitra U 1o U I U, I
uvai
Gian do ~ - > i
. u, 1 l s I L
u-1 > > _ l 7
Ue >
VAT LY THAY TRUONG
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II. MACH R, L, C MAC NOI TIEP - CONG HUONG DIEN

1. Mach R, L, C mac ndi tiép:

Cac Mach RLC Mach RL Mach RC Mach LC
mat
Dang R L C
Vecto g o
quay| ¢ _____ U
U, |
|
|
|
4 )
o -
o U,
A
U=U,+U, +U,
Tong 2
tré Z:\/R2+ Z,-7.)
Goc Z, -7 Y4
lech| tanp=—tF—= tangozf tanqoz—FC
pha 3
tan ¢ = —2% e tan g = —L _Y tan(p:_%:_&
0R ox Uk Usk Uy
U o , o tan ¢ = too
tan ¢ = —L——¢ Mach c6 tinh cam | Mach c6 tinh dung
R khang: ¢ > 0 khang: ¢ <0
Z, >Z.: cam khang.
Z, <Z.: dung khang.
Z, =Z.: cdng huong.
DL U U U, U U, U U, U
Oml li=—2; [ =— I,=—=2; I =— I,=—; 1 =— I,=—=2; I=—
zZ Z Z Z Z Z Z Z
Cs(:::?ﬁ P=Ulcosp=RI> | P=Ulcosp=RI’ | P=Ulcosp=RI’ P=0
Pién . . . .
ning W= Pt W=PFt W =Pt W=0
2. Cong hudng dién
* Diéu kién dé xdy ra cong huong dién:
_ 1 1 1 1 1
/1 =7d < a)L:a <:> orw:ﬁ or :2ﬂ\/E OrC:a)zL OrL:afC
* Khi xdy ra cong hwong dién thi:
‘n . U
+ Cuong do dong dién trong mach cuc dai: [, = ZU = % = ;m c|Z. . =R
2
+ Dién &p hiéu dung: U, =U.|=>|\Uy =U|; P =P .= l{{ =U.I
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+ DPién ap va cuong do dong dién cung pha (tirc ¢ = 0).
+ Heé s6 cong suét cuc dai: cosp = 1|; tanp =0

3. Piéu kién dé hai dai lwong théa mén hé thirc vé pha
+ Khi hiéu dién thé ciing pha véi dong di¢n (cong hwéng):

Z -7
tangoz—LR <

=0| hay |Z;, = Zc

+ Khi hai higu dién thé u; va u, cing pha: |¢ =@ =>ang =tang,

Sau do6 1ap biéu thirc cia tang, va tang, thé vao va can bang biéu thirc ta s&
tim duoc moi lién hé.
+ Hai hiéu dién thé co pha vuong goc:

T

|€01|+|§02| =E(hay @ — ¢, =i%)3 tan ¢,.tan @, = —1

Sau do lap bi€u thirc cua tan ¢, va tan ¢, thé vao va can bang bi€u thirc ta s€ tim
duoc moi lién hé.

+ Hai hi¢u dién thé cé pha théa man: ¢+, = % thi [tang,.tang, =1

* Truwong hop tong quat hai dai luong thoa min mot hé thirc ndo d6 ta sir dung
phuong phap gian d6 vecto 1a tot nhat hodac viét cong thirc ham so tan dé giai bai

tan|gol|+tan|go2|

toan: tan(|¢1|+|§”2|) =

1—tan|gol|.tan|go2|

4. Cong suat ciia mach dién xoay chiéu. Hé so cong suat
- Cong thirc cong suat cua mach dién xoay chiéu bat ki:
P =Ul cosg| (cos¢ 1a hé sb cong suit)
- B6i v6i mach RLC mic noi tiép:
U’ U’ v U

P=I’R=Ulcosp=—cosp=—-cos’p=P.__.cos’p=—R=—L|(W
p=—-cosp=—rcosp=F,.co8p=—; R()

A A Lo WX R
- H¢ s6 cong suat cua doan mach RLC noi tiep: |[cos@ = 7R =

- Péi v6i dong co dién: |[P=Ulcosp=P, +I’R

Trong d6: R 1a dién tré thuan ctia dong co, cos¢ 13 hé sd cong suét cua dong co,

I Ia cuong do dong dién chay qua dong co, U la dién ap dat vao 2 dau dong co va P,
la cong suat co ich cua dong co.

P

co

- Hiéu suét cua done co dién: |H = —<—
i NS i Ul cos ¢

Chu y:
+ Pé tim cong suat hodc hé s6 cong suat cuia mdt doan mach nao dé thi cac dai
lugng trong biéu thire tinh phai c¢6 trong doan mach do.
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+ Trong mach di¢n xoay chiéu cong suat chi duoc tiéu thy trén dién tré thuan.
5. Bai toan thay d6i R, L, C, @ (hoic f) ma khong lién quan dén céng hwéng
dién:
a. Khi dién tré' R thay doi con cac dai lwong khac giir khong doi

4 2 2
* Cong sudt P dat cwe dgi khi: [R=|z, - 7| va |p, =2 =Y
2R 2|z,-Z|

Luc do: cosp = */25 ;tanp=1; U, :%

* Khi P < Py luon ton tai 2 gia tri R;, R, dé céng sudt tiéu thu trén mach bing
nhau, dong thoi thoa man diéu kién:

2|, U? 1>
R1R2 :(ZL_ZC) ’R1+R2 :?3 PZR :})2 :R1+R2

T
tang.tang, =1=|¢ + ¢, =5

- Cac giatri I, Uy, Uc dat cuc dai khi: R =0.
- Gia tr1 Uy cuc da1 khi: R = «©
- Khi R = R, hodc R = R; ma cong suat trén mach c6 gia tr1 nhu nhau thi Py, khi:

R =+/RR, | (cudn day thuin cam r = 0)

— Néu cudn day khong thuan cam (c6 dién trérr) thi R +1 = (R +7)(R, +7)

* Néu cugn diy khong thuan cam (cé dién tré r) thi: R thay doi dé cong sudt ciia toan
mach cwc dai P, khi va chi khi:

Rer=|2, = 2| = |R=|2, = 2] =] va P = S50 =0

* Néu cupn diy khong thudn cam (c6 dién tré r) thi: R thay doi dé cong sudt tiéu thu
trén R cwc dai Pg,,., khi va chi khi:

U’ U’
R=(Z,-Z.)+r*|va | B = =
\/(L ) fo 2}”-|-2\/}”2+(ZL—ZC)2 2(R+r)

b. Khi gia tri dién dung C ciia tu thay d6i, con cic dai luong khac khong doi:

o~ on Ve U U
* Higu dign thé: U, =1Z, =—— == ——
R +(ZL2— Z.) R +ZZL 2z, Unt
z2 7 Z UL
> U
z =K ;ZL 0
dat cwc dai khi: L
T UJR +Z
UCmax = R - U
UCmax
Uémax = U2 + Uiza + Ulzl; U2 = (Ucmax o UL )Ucmax
1 1 1
\ . /4 2 2 — . — . e 7
Vakhl do UCmax_ULUCmaX_U _O’U_é_?_kﬁ’ (URLLU)
U'URL = UCmax 'UR

* Khi C = C; hoac C = C, ma cong suat P trén mach bi'mg nhau thi P,,,, khi:
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11 [ 11 j
— = — 4 —
c 2lc ¢
* Khi C =C, hodc C =C, ma Uc bang nhau thi Uc dat gia trj cwe dai khi:
C= %(C1 +C,)
* Khi C = C, hoac C = C, ma céc gia tri: I, P, Ug, U, nhw nhau thi:
Z, +ZC2
ZL = 2 Va O =—0,
Z, +JAR + Z; 2UR
* Khl ZC = thi URCmax =
2 JAR* +72 -7,

* Cac gia tri P, I, Ug, Uy, Uy, (hoac Uq) dat cwe dai khi mach xay ra cong hudng:

Ic=17,

c. Khi gia tri do tw ciam L cua cuon day thay doi, con cac dai lugng khac khong doi:

* Hi¢u dién thé U, =17, = v - v

R*+(Z, -2, |R*+Z; 2Z, .
Z zZ, 7
R+Z 9]
7 = c
dat cue dgikhil] % Uiar
v - UJR +Z;
ax R O U
Ut =U+U+US U =(U, ~U)U, Us
111 Ure
2 2 _ o _ ) ~ B
va khi do: Vi ~Yli "V =0 =ratras g, 10)
UUpc =U i U
*Khi L =L, hoac L =L, ma cong suat P trén mach bi'mg nhau thi P,,,, khi:
1
L= 5(L1 +1L,)
* Khi L =L, hoac L =L, ma Uy, ¢6 gia tri nhw nhau thi Uy, khi: %= %ELLJFLLJ
1 2
%k . - \ . ZLI + ZL2 .
Khi L =L, hoagcL =L, ma I, P, Uc, Ur nhuw nhau thi: |Z. == |Vala=—

. Z AR*+Z2 | 4 2UR
*Khi|z, = C+‘/2 ¢ | thi URLmaX:\/W ~
t4co—24c

* Cac gia tri P, I, Ug, Uc, Ugc dat cuc dai khi mach xay ra cong huong: Zy, = Zc.

c. Khi tan so goc @ (hoac tan so f) cua mach thay doi, con cac gia tri khac khong doi.

1
T : “r = JIc
* Dieu kién cua ® d€ Ugpay la: (cOong hudng).
U Rmax = U = IR
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1

2
c|b
c 2

W, =

* Piéu kién cua o dé Uj g, 12 U 2L U U
" RJaLC-RC? oY "
1-| =€
a)L

* Piéu kién cia ® dé Ucp,y 1a:

1 L R2 PA
a)C:_ —_—
L\C 2

Pmax
A S
™ RJALC-RC? S _
1-| =< P] :P2<Pmax !
o, .
/ : o ' >o
* Chu y: |0 =\ Q.0 DO < <O v6i (R’C<2L) o o, o

* Khi ® = ®; hodc ® = w, ma P, I, Z, cos@, Ug c6 gia tri nhu nhau thi P, I, Z, cose,

~ ey Caq - 1
Uk s€ dat gia tri cuc dai khi: |0, = Tic = o,

6. Bai toan hop den:
Chia khoa 1: D¢ léch pha gitta u va i

a) Hop den c6 1 phan tir: b) Hop den chira 2 phan tir:

- Néugo:%(rad):aélaL - Néu§>¢>o:DélaRL

- Néu go:O(rad)::D(’)léR - Néu —£<¢<0:DéléRC
2

- Néu p=-Z(rad) =DPo1aC .
 (rad) - Néu ¢=i§ - PolaLC

Chia khoa 2: Can cir vao hiéu dién ghé
(Gia su trong X va Y chi chtra 1 phan tir)
- Neuwv=U,-u,|=bolaLvaC

5 2 X Y vod

- Néuv=\u2+U? >Po1aRvaChoicRvaL.

-Néu U=U, +U, = X va Y cung chira 1 phan tir (cing R, L hoic C).
7. Mot s6 cong thirc 4p dung nhanh cho dang ciu héi ‘trflc nghiém
Cac dang sau day ap dung cho doan mach xoay chiéu LRC mac ndi tiép.
Dang 1: Hoi diéu kién dé c6 cong hudng dién mach RLC va cac hé qua
DPdp: Bidukién Z, =Z. »> LCw’ =1
KhidbZ=2Z_, =R I=1__ = %;URW =U;cosp=1>tanp=0—>¢=0;P=P__ :U?i
Dang 2: Cho R bién d6i. Héi R dé P, tinh P, hé s6 cong suat COS@ luc d6?

U’ V2
ip: R=\Z, -Z_.|;P , =——;Cc080=——
Bap. | L C max 2R ¢ 2
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Dang 3: Cho R bién do6i nbi tiép cudn day c6 r. Héi R dé cong suat trén R cuc dai.
2 2 2
Pap: R =r’'+(Z,-Z7.)
Dang 4: Cho R bién ddi, néu véi 2 gid tri Ry, R, ma Py = P,. H6i R dé P,,.
Ddp: R= |ZL _Zc| =JRR,

Dang 5: Cho C;,Comal, =1, (P, =P,). Hoi C dé P, (cong huong dién)

A A
de ZL:ZC: Cl C2

Dang 6: Cho L, va Lzzmél I,=1L (P,=P,). Hoi L dé P,y (cong huong dién)

pip: 7.2, -2l
Dang 7: Hoi gia tri nao cua C thi dién ap hi¢u dung trén tu dién Ucpax

Ddp: Z. = Rz;ZLZ , khi d6: Ue e, =U—“R;+Zz;Uém =U" +Up + U} Uy =UpUp —U* =0
Dang 8: Hoi giéLtri nao cua L thi dién ap hi¢u dung trén tu di¢n Up ..

Pap: Z, = Rzgczé , khi d6: U, =U—“R;+Zé;UEm =U" + U +US U, e ~UcUp e U =0

Dang 9: Héi diéu kién dé ¢,;¢, 1éch nhau % (vudng pha nhau)

Ddp: Ap dung cong thic tang,.tang, =—1
Dang 10: Hoi khi cho dong dién khong ddi mach RLC thi tac dung cua R, Z;, Z?
U
Dap:. ]:E;ZL =0,Z, =0
Dang 11: Hoi v&i o=, hodc @ = w, thi I hodc P hodc Ui c6 cung mdt gia tri thi 1.,
hOé,C Pmax hOé,C URmax

de khi: 0)2\/6()10)2 = f:\/flfz

Dang 12: Gia tri @ = ? thi I, suy ra Ugpmax Pimaxs €ON Upcmin
1
r . . a) — ~ 2
Dap khi: Jic (cong hudng)

Dang 13: Héi hai gia tri cuia o d@¢ P, = P,
de w W, = a)g
Dang 14: Héi hai gia tri caaL dé P, = P,
2
Dap: L +L, “ ol
Dang 15: Héi hai gia tri cia C dé R =F
iy Lo L2
P-c o,

Dang 16: Hoi hai gia tri cia R dé B, = P,
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2
de R1R2 = (ZL _ZC )2 ;Rl +R2 = U?
Dang 17: Khi diéu chinh L hodc C hoic R dé Ugc khong phu thude vao R (L,C, ) thi:
Ddp: Khi 46 Z; =27 va Ugc =U
Dang 18: Khi diéu chinh L hodc C hodc R dé Uy, khong phu thudc vao R (L,C, ») thi:
de Khi do ZC = 2ZL va URL =U
Dang 19: Khi diéu chinh @ d& Ugpay hodc Uy ay thi:

U:U:U

Ddp:Khido e
[ @c
(C"L]

I11. MAY PHAT PIEN XOAY CHIEU
1. May phat dién xoay chiéu mot pha

- Tan s6 dong dién xoay chiéu do may phat dién xoay chiéu mot pha phat ra f = np.
Trong d6 p 1a s6 cip cuc tir, n 1a sb vong quay cua roto trong mot gidy.

~ Néu n (vong/phut) thi: |f = Zlg (Hz)

- Tu thong g1 qua khung day ctia may phat dién ®@:
= NBS cos(at + @) = D, cos(awt + @) (Wb)
dd

- Suét dién dong tic thoi: e= = —@' _, e=wNBSsin(ax +¢) (V)= E sin(ax + @)

e=E sin(axr+¢) =K, oos(at+(p—§)= oNSBcos(mt + ¢ - i;), sina = cos(x —%)

- Hiéu dién thé tuc thoi: u=U, cos(wt+¢,). Néu may phat c6 dién tré rat nho thi:
U, = E,.
Vi @y = NBS| 1a tor thong cuc dai, N 1a s6 vong day, B la cam ung tu cua tu
truong, S 1a dién tich cua vong day, o = 2nf, [Eg = oNSB |la suat dién dong cuc dai.
2. May phat dién xoay chiéu ba pha: , ‘ ’
Dong dién xoay chiéu ba pha la hé thong ba dong dién xoay chi€u, gay bdi ba suat

A A . }\ \ /‘\ /( AY A A A A \ Pa A \ 2
dién dong xoay chi€u cung tan so, cung bién do nhung do 1éch pha tirng d61 mot la Tﬂ
e, = E cos(wt) i, = [,cos(wt)

- FE 2z I . 2
¢, = Eycos(wt - T) trong trudng hop tai doi xtng thi > = fecos(@f——=)

2
e, = E,cos(wt + Tﬂ) i, = I,cos(wt + 27”)

IV. MAY BIEN AP VA TRUYEN TAI DIEN NANG
1. May bién ap

Céng thirc may bién dap (Ii tuong): ’
YL _&E_4L_N So' cap. » “ __<Thir cép
Ul EJ1 ]2 ]\71 (VaO) (ra)
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=P

thucap

P

socap

<UL =U,1L,+U,l,+..+

+Neéu N, > N; thi U, > U, ta goi MBA 1a mdy tang the.
+ Néu N2 < N1 thi U2 < U1 ta gOl MBA la mdy ha the.

Trong do:

+ U; (1a dién 4p hiéu dung); E; (suat dién dong hi€u dung);

I, (cudng d6 hiéu dung); N; (s6 vong day): cta cudn so cap —
+ U, (1a dién ap hiéu dung); E, (suat dién dong hi¢u dung);

I, (cudng d6 hiéu dung); N, (s6 vong day): cta cudn thir cap
2. Truyén tai dién nang
Goi: +P, U: cong suat va dién 4 ap not truyén di
(noi san xut, noi cung cap).
+ Py, Uy: cOng suat va dién 4 ap noi ti€u thu.

+ I: 1a cuong do dong dién trén day.

1

+ V= —
pS

- D¢ giam dién ap tren dwo‘ng day tat dién: U,

Tacod: U=U +U,,

néu hé sd cong suit ndi truyén di cosp=1 thi:

U,=U-U,=Ir=_E «

- q_
g
D D
Nl c'.'.} (,.___ N2
d D
.-—’ ‘____
I
//I
,/ 1
RGN
I »
SX|u : Uy TT
P Py

(Q)la dién tr¢ tong cong cua day tai dién (lwu y: dan dién bang 2 day)

U=U,+U, = > >
- Cong sudt hao phi trong qud trinh truyén tdi di¢n ning: U
2 2
By=P-B=P=rr=—t -y =Y
v U’cos’p r
. n £ , P, :
- Higu suét hao phi: |n="2- " __| g
P (Ucosp)
oA A > e on P - hp Php
- Hiéu sudt tdi dién: |H = —+100% = 100%=| 1-—2 .100% =1~/
*Chu y Hi¢u suat tai dién theo dién ap, cong suat va dién tré.
1. Néu céng sudt noi phdt khéng déi:
Xuét phat tir cong thirc hiéu suat hao phi: [n=1-1 = Lz
(U cosp)
' o 1-H, (U
- Néu U thay doi: |—=2=| =
1-H, \U,
' ° 1-H d Y
- Néu thay doi R: |-—2=2-| &
1-H, 7 d,
2. Néu cong suit noi phdt thay doi:
Xuat phat tir cong thirc hiéu suat hao phi: [n=1-# = LN I
(U cosp) 1-H, B
3. Néu cong sudt noi tiéu thu khong doi:
2 2
hzl—H: V.Ptt = (I_HZ)HZ — U1'00S¢1 Néu cosgp=const (l_HZ)HZ — ﬂ
HU’cos’p  |(1-H,)H, \U,.cosg, csemese N (1-H)H, U,
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L7l

rP P
U’cos’p

~N

Luuy: 1-H=h=

(l—H)H:

RF,
U’cos’p

CHUONG 1V: DAO PONG VA SONG PIEN TU|

1, I la cuong do dong dién tirc thoi va cuong do cuc dai trong mach; q, Qo 1a dién
tich tirc thot va dién tich cuc dai trén tu dién; u, U 1a dién ap tic thoi va dién ap cuc

dai trén tu dién.

I. Pai cwong: Chu ki, tin s6 ciia mach dao dong

- Tan sé géc: |© =—;|0=—" (
£ JLC 0,

rad

- Chu ki dao dong riéng: |T =—==

_2.9
22JLC =27 7 (s)

1

1,

N , w
- Tan so riéng: f_Zﬁ_Zﬂ\/E_

(Hz)

27.Q,

L: do tu cdm cua cudn day (H).
S C: dién dung cua tu dién (F).

Chu y: Néu mach dao dong c6 hai tu trd 1é€n thi ta coi bo tu 1a mdt tu c¢6 dién dung C

tuong duong dugce tinh nhu sau:

1 1

‘s 1
+ Ghép noi tiép: c - C +F
1

nt

+ Ghép song song: |C,=C +C, +...

1 n
F_Z_ (Cnt < Cl,Cz.--,Cn)
+C, =ZC (CSS>C1’C2""CH)

- Goi T, va T, 1a chu ki dao dong dién tur khi méc cudn cam thuan L 1an lugt véi tu

C, va C, thi:
fntz = fiz + sz ?C‘-.__: c—
. 2 . Lo ok 1 1 1 =L T
+Khimac Lva Cynoitiep C;x 7y 1 _ 1 1 =17 5="5%"5 = c,—
T t2 7—12 T22 nt 1 2
I, =T +T;
+ Khi mic L v6i C; song song v6i Cp: [y 1 _ 1 1 2|4 =4 +4 = 11
LSS = ToTe
I1. Nang luwgng cia mach dao dong
- Nang luwgng dién truwong: tap trung trén tu di¢n C
1 1 1
W, =W, ==Cu’ = q——&cos a)t——L(I(f—iz)
2 2C 2C 2
- Nang lwong tir truong: tap trung trén cuon cam L
1 1 : 1
W, =W, = ELiZ - 5“5 sin® ot = EC(Uj —u’)
- Nang luong dién tu:
2
W=W, +W_ = %CUOZ = lug = %Liz +%Cu2 = %QC—O = const
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- Lién h¢ gitra dién tich cuc dai va dién &p cuc dai: |, = CU, b INLC
w

- Lién hé giira dién tich cuc dai va dong dién cuc dai: |{, = @9, =U,,|—

%UO:%:[—OC:IOCUL:IO\/% -IO
w

- Biéu thtc doc 1ap thoi gian:

+ Vi q vuong pha i nén: (Qij +(LJ =1 K|

iz J 2: 2: 2+l— ﬂz LZ:
hay(on +(a)‘on 1lhay |Q) =¢ e hay(loj+([0j 1

4 Viuvuone phainen: 2] +[2) -
Vi u vuong pha i nén: (UJ +(10j 1
II1. Qua trinh bién doi niing lwong mach dao dong

Néu mach dao dong c6 chu ki T va tan so f thi nang lwong dién truong va nang

lirong tir trwong dao dong véi tan s6 £ = 2f, chu ki 1 =% (tuong tu nhu W, Wy)

Lo

Vi

thin =0 — thax
deax th 3Wdt Wdt:O Wdt :th Wdt =3 th
\a \. i: =\‘= / ol
'UO _ﬂ 0 ﬂ UO\/E Uo\/g U()
2 2 2 2
N T/4 T2 T/6 ;
) T/8 T8
) T/6 T T/12
Ghi chu:

- Hai 1an lién tiép W4, = W, 12 T/4

- Khi q cuc dai thi u cuc dai con khi dé 1 cuc tiéu (béng 0) va nguoc lai.
IV. Thu va phat song dién tir

- Khung dao dpng cé thé phdt va thu cac song dién tir ¢ budc song:

A=cT = % =2meLC

(c 14 téc dd truyén song dién tir trong chan khong ¢=3.10°m/s)
- Néu mach dao déng cé L thay déi L +L,(L, <L,) thi mach chon séng c6 thé chon

duoc song ¢ budce song: |27eyL,C < A< 27ey|L,C
- Néu mach dao dong cé C thay déi C,+C,(C,<C,) thi mach chon song c6 thé chon

dugc song c6 budce song: |27¢LC, <A< 27me\LC,
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- Néu mach dao déng cé L thay doi L, +L,(L, <L,) va cé C thay déi C+C(C <G,) thi
mach chon song c6 thé chon duoc song co budc song:
2me\JLC, < A<27xcy/L,C,

* Goi A, va 2, la budc song mach dao dong hoat dong khi dung cudn cam thuan L
méc véi C; va C, thi bude song mach dao dong hoat dong khi mic L véi:

A=A+ A I
I L I B = o
+ C; song song vo1 Cy: IE — IE n I ;L C‘.—-:l—:
1 2
fz = f12 + fzz :;_JJ
+Cynbitiép Cy: [ 1 _ 1 L =L —
- = C C,
R
- Néu mach dao déng cé C thay doi C +C,(C,<C,) thi mach hoat dong voi budc
2 2
A <L< 4

song trong khoang 4 +4,(4 <4,) thi: A7 420
2 1

- Néu mach dao dong co L thay déi L +L(L, <L) thi mach hoat dong vai bude song
o [E _Z
trong khoang 4 +4,(4 <4,) thi: L S arer
Chii y: Hai cong thirc cudi van duoc ap dung trong truong hop L va C 1a hang s6 con
budc song bién thién 4 +4,(4 <4,).

V. Mach dao dng tit dan ‘ ’ , ”
- Khung ddy co dién tré hoat dong thi can cung cap cong suat P dé duy tri dao

dong:

P=1IR=

_UGRC

0’ CUZ

2

2L

Do cling 1a cong suat toa nhiét cua dién tro.

- Nang lwong can cung cd'p trong khoang thoi gian t: W=0= IRt
VI. Tu xoay ’
Tu xoay c6 dién dung la ham bac nhat cua goc xoay:
Ca :aa+b:>b=ijn;a:M
amax
1
Ca - Cmin 2«025 - ernn az fnfax
Slg=—¢—m g = e o«
Cmax - Cmin " ertax — ﬂrim 1 1
g

(Véi a,,, =0 ; thuong «,, =180°)
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VII. Dai song dién tir

Noi Song dai Song trung Séng ngin Séng cwe ngin
dung
l:(})":gc >1000m | 1000m — 100m 100m — 10m 10m — 0,01m
- Co nang - C6 ning luong |- C6 niang lugng | - C6 ning lugng rat
lugng nho. kha lon. lon. lon.
- Khong - Truyén di dugc | - Truyén di dugc | - Truyén duoc di trén
Di truyén di xa | trén rpét dat. moi di,a diém trén | mat dat. ‘
di é;l duoc t’rén - B1 tang dién 1i | mat dat. - Kh@ng bi tang dién li
! mat dat. hap thu vao ban |- C6 kha nér}g ‘ hap thu hoac phan Xa
-Itbinuéc | ngay va phan xa | phan xa nhiéu lan | va ¢ kha nang truyén
hap thu. vao ban dém. gitra téng dienli | d1 rat Xa theo mot
va mat dat. duong thang.
U Dung dé Dung dé thong | Dung dé thong tin | Dung dé€ thong tin
ng A . . \ A A <. 3A ~
thong tin tin vao ban dém | trén mat dat trong v tru
dung dusi nud
ud1 nudc
CHUONG V: SONG ANH SANG
I. TAN SAC ANH SANG|
1. Doi véi lang kinh
sini =nsinr
sini'=nsinr'
- Cong thuce lang kinh: ||, 1 1= 4
D=i+i'-4

Véi i, i’ 1a goc t6i va goc 16; A 1a goc chiét quang; D 1a
gbc 1éch tao bai tia td1 va tia 10.

- Truwong hop goc nho:

- Goc léch cuc tiéu:

Dz(n—l)A

+ Khi ¢6 gbc Iéch cuc ti€u, dudong di cua tia sdng do1 xing qua mat phan giac cua

gdc chiét quang.

+ Ki hi¢u goc Iéch cuc tiéu D ;,, goc tdi1 img vo1 goc 1éch cuc tiéu 1a 1, ta co:

' ’ A
y =y =—
2
Dmin = 2imin o A
. D . +A4 . A
sin ———=pSin —
K 2 2
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- Géc lgch giiva hai tia sang don sic qua lang kinh (chiét suat doi véi ling kinh lan

luot 1a n; va n, (n; > ny)):

AD =(n,—n,) A

—|AD

at

:(n[—nd).A

- Bé réng quang phé lién tuc trén man chan dit phia sau ling kinh cach lang kinh

mot khoang h: [PT = h.(tanD,—tan D, ) ~ h.A.(n, -

n,)

(g6c nho tanD~D~ A(n-1))

Véi ng va ng 1a chiét suat ctia anh sang tim va anh sang do doéi voi lang kinh va A

tinh béng radian.

2. Tan sac tir moi trweong nay sang moi truong khac
* Néu dung anh sang don sac thi:
- Mau don sac khong thay doi (vi f khong d61).
- Budc song don sic thay doi.
Vian tdc va budc song clia anh sang trong mdi trudng cé chiét suat n:

vy =—|

n

Trong d6 ¢ va 4 1a van toc va budc song cua dnh sang trong chan khong.

- Dung dinh luat khiic xa dé tim goc khuc xa:

sini n, h . .
— =—=n,,| hay |n,sini =n, sinr
sinr ~ n,

- Néu anh sang tir moi trudng chiét quang 16n sang mdi trudng chiét quang nho phai

n,

xac dinh igy: [SI0 1y = —

n

* Néu dung anh sang trang thi:
- C0 hién tuong tan sac va xuat hién chim quang phd lién tuc.
- Céc tia don sac déu bi 1éch, so véi phuong cua tia toi thi:
+ Tia d6 1&ch it nhat.
+ Tia tim 1¢ch nhiéu nhat.

3. Thang song dién tir

100"m 10%m 0,4um 0,75um 0,001m /‘( )
/ ‘ ; 1 ; : f \4 HZ
Tia Tia Tia tir Anh Séng
gama X ngoai sang hong vo
trang || ngoai || tuyén
1. GIAO THOA ANH SANG

Goi khoang cach gitra hai khe S;S; la a, khoang cach
tor mat phang chtra hai khe dén man chan 1a D, budc

song cua anh sang la 1.
1. Cong thirc co ban

- Hi¢u dwong di cia mot diém co6 toa do x trén man:

Ad =d, -d,

ax

; }I
S
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. 1
—Vién sang: |Ad = kA|; Vén toi: |Ad = (k + Ej A

R AD .
- Vi tri van sang: | X = kTZkl

Van sang bac n voi k=+n

, 1\AD AD i X, X
- Vi tri van toi: x:(k'f'ij—:(zk-i-l)—:(%—i—l)— hodc %, = sk TstkD)

a 2a 2| ¢ 2
+k > 0: van toi thrn tng véik=n— 1

+k <0: van to1 tht n ing véi k =-n

Vidy: van t61 thir 5 ung voi k = -5 hodc k =4 = Nho: |x, =(n-0,5)i

. AD
- Khodng van: | = o [Cht y don Vi: A(um); D(m); a(mm) — i(mm) ]
ai
- Buéc song ciia dnh sdng: |4 = D

- Tdn so cua birc xa: fzz

~,
Il

- Khodng cdch giiva n van sdng lién tiép 13 d thi:

- Khodng cach giira 2 vin sang bdc k 1a: @l
2. SO van sang, toi trén man
a. Tinh s6 vin sdng téi trén doan AB cé toa dp x4 va xp bdt ki x4 <xp
- S6 vdn sdng trén doan AB 1a s6 nghiém k (nguyén) thoéa man hé thuc:

x, < ki<ux,

- S6 vdn t6i trén doan AB 12 s6 nghiém k (nguyén) thoa man hé thic:

1).
S(kﬂ-glexB (keZ)

Luwu yv: Toa d0 x4, Xg o thé 4m hoac duong tuy vi tri A va B trén truc toa do.
b. Xdac dinh so van sang, van toi trong vang giao thoa (truong giao thoa) co bé rong L
(doi xirng qua vdn trung tim)

+ 86 vin sang (la s6 16):

Ny 2IL1—|—1
2

/ . L L
+ 80 van toi (la so chan): |N. = 2| 5=+ 055]

Trong d6 [x] 1a phan nguyen cua x. Vidu: [6] = 6; [5,05] =5;[7,99] =7
3. Xac dinh xem tai mdt diém M tren ving giao thoa c6 van sang (bac may) hay van t6i ta

tinh khoang van 1 roi lap ti s6: M =—_ M 48 két luan:
1 1
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. r A /4 . M 14 \ ~N 14 o)
+ Tai M c6 van sang khl:x—,M = O‘ =k, —d6 1a van sang bac k.
1 l

+ Tai M ¢6 van toi khi: ™2 =k + 0,5 — t6i bac k+1 (ke N)
l
4. Khoang cach giira hai van: Ax
- Cung bén so vo1 van sang TT: |Ax=

— (X

xlon

nho

+|x

nho |

- Khac bén so v61 van sang TT: [Ax =

xlon

5. Giao thoa trong méi truwdong trong sudt cé chiét suat n thi:

/4 /4 \ 2 ~ A D ]
- Budc song va khoang van: |\, = A j=tm =t
n a n
- Vi tri van sang: x, = kQ - Vi tri van tdi: [x, = (k + O,S)Q
a.n a.n
Vi (A :% , |i= 2D\ Buse song va khoang van khi tién hanh thi nghiém giao thoa trong
a

khong khi (n=1).
6. Birc xa trung nhau (s dung 2, 3, 4 birc xa)
a. Van sang trung mau van trung tam
* Khi sir dung hai 4nh siang don sdc: van sang tring mau van trung tam, khi:

_ AD ., AD kA4 _p
xsl_xs2<:>k17_k27:>k_2_z_; (klﬁkZEZ)
+ Cap so nguyén nho nhat trung lan 1
+ Cap s6 nguyén ké tiép trang 1an 2, 3.
— Vi tri hai van sang cua hai birc xa trung nhau:

* Néu sir dung ba anh sang don sac tré 1€n, ta [am nhu sau:
Buwoc 1: Céc van sang trung nhau, khi:

kl}\fl = kz}\,z = kg}\,g ST = kn}\'n
{klil = kziz = kgig ST = knin
kla = kzb = k3C S reieeees = knd

Buwoc 2: Tim BSQNN cua a,b,c,d (véi hr«,}i budc song thi ta lap ti s6 tim ludn k; va k,)
Luu y: C6 thé sit dung MT bo ti dé tim BSCNN: Bam LCM(a,b,c,d) =
Buée 3: Tinh: i ~BSCMWY , _BSCW  _BSCWN - BSCNN
e

— Khoang cach gan nhat:
+ gilta cac van sang trung nhau: Ax_ . =k.i =k, i, =k.i, =k,.i,
+ gita cac van toi trung nhau:  Ax__ =(k +0,5)i = (k, +0,5), = (k, +0,5)d,

— S6 van sang quan sat dugc: |V = Nimoin ~ Niring

b. Cac van tdi ciia hai birc xa tring nhau
4D _ (op, 1) 222
2a 2a

ok _
Gia su: Xp, =X < (2k +1)
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:>M:£:£:> 2k1+1:p(2n+1)
2k, +1 A ¢ 2k, +1=q(2n+1)

A,D

. )4 A A . \ — k —
— Vi tri van toi tring nhau: [X,-. = X, =

c. Van sang cua birc xa nay trung véi van toi cua bire xa kia
ey ky ko P ( li
Giasu: X, =Xp, < ki, =(2k, + 1) )

_ k, _L_L_ES 2k2+1=q(2n+1)
2k, +1 20, 21, ¢ =p(2n+1)

Vi tri van sang tring van toi: [X= = Xs, = P (2” + 1)i1

7. Giao thoa véi anh sang trang: P6i voi anh sang trang (/1 =0,38um~+0, 76,um) :

- Bé rong vdn sang (quangphé) bdc k: |Ax, = kTD(/”Ld - A)=k(i,—1i)

- Bé rgng ving phii nhau ciia quang phé bdc 2 va quang phé bdc 3:

Axyy =Xy — X, =2(22,d -32)

st
a

AD xa

* Anh sang don sic c6 vin sdng tai diém dang xét: |x = k - = = A= D

. 1 A \ xa A
k dugc xac dinh tir bat phuwong trinh: 0,38um < D <0,76um (Bam Mode 7)

* Anh sdng don sic c6 van ti tai diém dang xét:
:(k+ ;jw S _—x‘l’
a (k + j D
2

xXa

k dugc xac dinh tir bat phuong trinh 0,38 um < [—1 < 0,76 um (Bam Mode 7)
k+ j
2

Luwu y: Vi tri ¢c6 mau cung mau véi van trung tam la vi tri trung nhau cua tat ca cac
van sang cua cac birc xa thanh phan c6 trong nguon sang. A
8. Giao thoa anh sang Y-ang khi co dat thém ban mat song WM

1
d>

song co bé day e, chiét suit n, thi hé van s dich chuyén trén man . X0
‘ e(n-1)D | 0

vé phia c6 ban song song doan: |X, = 4 S,

9. Dich chuyén ngudn sang S hoiic 2 khe sang Sy, S, ) D ”

Goi: D la khoang cach gitra hai khe t61 man.
D’ la khoang cach tir nguon sang dén hai khe.
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- Khi nguon sing S di chuyén theo
phuong song song voi S;S, thi hé van dich R
chuyén ngugc chi€u, khoang van 1 van khong o T X0
doi va do doi cua h¢ van la: . g ——o*
D , .fS' - ’__,.---""-_
o (voi y la do dich chuyén D’
clia ngudn sang)

- Khi nguon sang S dirng yén va hai khe djch chuyen theo phuong song song voi
man thi hé van dich chuyén cung chiéu, khoang van i van khong doi va do doi cua hé

XOZ

D . . 2 .
van la: |x, = (1 + D,j-y (vo1y la do dich chuyén cua hai khe S; va S,).

10. Mé rong khe S dé hé van giao thoa bién mat
Mudn hé van hoan toan bién mat, thi
van t6i cua hé van A, B phai tring véi A S,
van sang trung tim. Khi d6 bat ki van ‘ !
sang ndo cla S ciing trung véi van toi ‘
ctia hai nguon diém A, B va hién tugng S, 0,
giao thoa bién mat. Mudn vay khoang
cach OO=1/2
Tam giac ASI dong dang tam giac 0O, nén ta co:

SA/00,=SI/IO suy ra SA = 2i_D4D _2D'
2D  a2D 2a

AD'

Vay khoang mé rong: AB =2SA D@ mo rong khe S la: |AB =

CHUONG VI: LUQONG TU ANH SANG

A, : gi6i han quang dién; f,: tan s gidi han quang dién; A : budc song anh sang;
f: tan s6 anh sang; A: cong thoat; vomax: van tdc ban dau cuc dai; Iy,: cuong do dong
quang dién bdo hoa; Uy: dién ap (hiéu dién thé) ham; h: Hang s6 Pling (h = 6,625.10°
Js); ¢: van tdc anh sang trong chan khéng (c = 3.10°m/s); e: dién tich cua electron
(g, =-e=1,6.10"C)

I. Cac cong thirc vé hién twong quang dién

2

1. Ning lwong ciia photon: |¢ = hf = 70 =m,c

&
2. Dong ndang cua photon: |p =m,,c = =
my;, 1a khoi lugng twong doi ctia photon.

hc
3. Gidi han quang dign: %o = 0

ThS. Nguyén Manh Truwong - DD: 0978.013.019 44 Website: thaytruong.vn




4. Phuwong trinh Anhxtanh:

1
e=A+W, <hf=4 +§mv§max

Khéi luong cua electron 1a m = m, = 9,1.107%'kg. N
5. Btrc xa don sac (budc song 1) duoc phat ra va nang luong cua moi xung la E thi

sé photon phdt ra trong méi gidy bang: |N = —

6. Van toc ban dau cwc dai:

7. Vit dén dwoc chiéu sdng: |5

E_E EA_Pi

e hf he ¢

2hc Lt
2VVdemax /1 ﬂio
vOmax = - =
m m
1,
mMvy ax = €Viax
2

(Vinax 12 dién thé cuc dai ctia vat dan khi bi chiéu sang)
8. Néu dién truwong cdn la déu co cwong do E va electron bay doc theo dwong svrc

dién thi:

1
_mvgmax = eEdmax
2

(dpmax 12 quing duong toi da ma electron co thé roi xa dugc catot)

Chuy:

- Néu chiéu vao catot dong thoi hai birc xa 4,4, thi hién tuong quang dién xay ra

d6i voi buc xa co bude song bé hon 4 hay ¢>t,). Néu ca 2 blic xa cung giy ra hién
tuong quang dién thi ta tinh toan véi buc xa c6 budce song bé hon.
- Ban nang cao

1
+ Pién 4p ham triét tiéu dong quang dién: |7, =elU,| < Emvémax =e|U,|

+ Cuong do dong quang dién bdo hoa: I, = ne (n: s6 electron vé anot trong 1s)

+ THc do electron khi vé anot: dung dinh 1i dong nang: Wy, = Wyome = €U i«

I1. Chuyén ddng ciia electron trong dién tir truong

1. Chuyén déng ciia electron trong dién truong

- bién ap U tang tdc cho electron:

eU = lmev2 —lmevg
2

(vova v lan luot 1a van toc dau va van téc sau khi tang toc cua e)

- Trong dién truong déu:

Co 3 truwong hop:

-Néu v, //"E: Chuyén dong cham dan déu véi gia tdc a = ——

F——eE

. Do 16n |F, =eE

el

- Néu ¥, /Y E : Chuyén dong nhanh dan déu véi gia téc @ = o

-Néu v, L E: Chuyén dong cong quy dao Parabol
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+ Theo phuong xx’: thang déu x = vt
L . ek
+ Theo phuong yy’: nhanh dan déu voi gia toc @ = P
2. Chuyén dong ciia electron trong tir truong

- Trong tir trudong déu: Bo qua trong luc ta chi xét luc Lerenxo:
2

. % ~
f=evBsina|=ma=m— (a:({;’,B))
R
- Néu van téc ban dau vudng goc vdoi cam tng tu: Electron chuyén dong tron déu
& r 7 my r 4 . vamax
v&i ban kinh: |[R=—| ; ban kinh cuc dai: |Ruw = — 2
eB : : eB
- Néu van toc ban dau xién goc o« vdoi1 cam ung tu: Electron chuyén dong theo vong
< A 7 ’ ’ \ A my max
x0an Oc véi ban kinh vong oc: |R = ——2—
eBsin

I11. Cong suit ciia nguon sang — Dong quang dién — Hiéu suat lwong tir
1. Cong suat cia nguon sang
pE Ve y oy PP
t t & hc He
N, 1a sb photon ctia ngudn sang phat ra trong mdi gidy; & la lugng tir ning luong
(photon); I 12 cuong d6 chum sang; H 14 hiéu suat luong tir.
2. Cwong d¢ dong dién

1 n
I=2=n,e=HN,e=|n =" ==

t e t

n 13 s6 electron dén dugc anot trong thoi gian t gidy, n. 14 so electron dén anot trong
moi giay.

e la dién tich nguyén t6 e=1,6.10"C

sO e buc ra n _n, ¢&l, 1,6 hc

oA A -, | H = =—=—= =
3. Hi¢u suat lwgng tir: so photondapvao N N, Pe eP.A

Véi n,: 12 s6 électron buc ra khoi Katét kim loai trong mdi giay.
N, : 1a s6 photon dap vao Katdt trong mdi gidy.
IV. Chu ki, tin so, budc séng ciia tia X do ong Ron-ghen phat ra
Goi1 nang luong cia mot electron trong chum tia Catot c6 dugc khi dén d6i am cuc
14 Wy, khi chum séang nay dap vao doi 4m cuc nd s& chia lam 2 phan:
+ Nhiét lugng téa ra (Q) lam néng d6i am cuc.
+ Phan con lai duoc giai phong dudi dang niang luong photon cua tia X (birc xa

Ron-ghen). W, =0+e¢&,
Trong do:

hc .
+ |6x =hfy = — | 1a nang luong photon cta tia Ron-ghen.
X
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1 1 X ,,
+ | W, = Em"f = |€|U AK +5m"§ la dong nang cua electron khi dap vao doi catot

(d6i am cuc).

V6i: Uk 12 hiéu dién thé gilra anot va catot;
v, 12 van tdc electron dap vao ddi catot;
Vo 14 van tdc cua electron khi roi ra khoi catot (thuong vy = 0);
m=m,=9,1.10" 1kg 1a khéi luong cua electron.

q_ne_

- Cuong d6 dong dién qua dng Ron-ghen: |1 = P n,.e

(n 14 s6 electron dap vao dbi catot trong 1 giay).
* Truwong hop bé qua nhi€t lwgng téa ra trén doi am cue
hc
W,,

Ong Ron-ghen s& phat ra btrc xa c6 budc song nhd nhat néu toan b ning lugng cua
chum catot chuyén hoan toan thanh nang lugng ctia btirc xa Ron-ghen. Buéc song nho
hc hc c

he
Ta co: Vs, 28X:>/1—SWJA hay |4x 2
X

x4y 1a: | A = = =
Wd‘A e‘UAK fmax

Ce__9

nhdt dugc tinh bang biéu thirc trén khi dau

> Tan sé lon nhit cia tia X: | /o = == = | (voi Waomax = 0)

* Truwong hop toan bd ning lwong ciia electron bién thanh nhiét lwgng
Nhiét luong tda ra trén do1 Catot trong thoi gian t la:
W=0= RI’t =mc/At
At : B0 tang nhiét d0 cia ddi am cue (anot)
c: Nhi¢t dung riéng ctia kim loai anot.
m: Khoi luong anot.

b R r A A 9 A \ — 8X — WdA B Q
* Truwong hop tong quat: Hiéu suat cua ong Ron-ghen la: |/ = W w
a d,

V. Miu nguyén tir Bo

- Khi nguyén tir dang & muc niang luong cao chuyén xudng murc ning lugng thap
thi phat ra photon, nguoc lai chuyén tir mic nang luong thip 1én mirc ning luong cao
nguyén ttr s& hap thu photon: |Ecao - Engp = hf

. 2
- Ban kinh quy dao dirng thir n cua electron trong nguyén tu Hidro: |7, =1 Iy
Vi r,=5,3.10""m 1a ban kinh nguyén t&r Bo (& quy dao co ban K).
- Méi quan hé giita cdc buéc séng va tin so cia cic vach quang pho ctia nguyén tir

1 1 1
23 :ﬂz +ﬁ, va ﬂ1:£2+ﬁ1
1 2 21

Hidro: &1 =&p 76 =
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. . 13,6
- Ning lwong electron trong nguyén tir hidro: |E, =— o (eV)
Véi ne N'1a lugng tir s6.
- Nang luwong ion hoa hidro (tir trang thdi co bdan): \W .., = E. — E
Chii y: Khi nguyén tir & trang thai kich thich n (trang thai thi n) c6 thé phat ra sb
, cn on Ko re A , N_CZ_n(n_l) L2 1 LA
blrc xa dién tur to1 da cho bo1 cong thic: =L, = ; trong d6 C, 1a t6 hop
chap 2 cuan.
P n==~6
O n=>5
N n=4
M v V'V _
[ —— n=3
L v v v ¥ Paschen n=2
H, H, H, H,
Balmer
K A 4 vV VVY n= 1
N —

Lymann
- Cac diy quang phd (ban ning cao)
+n;=1;n,=2,3,4... ddy Laiman (t&r ngog}i)
+n;,=2;n,=3,4,5... diy Banme (nhin thay)
+n,=3;n,=4,5,6... ddy Pasen (hong ngoai)

* Trong nguyén tir Hidrd, electron chuyén dong tron déu xung quanh hat nhan duéi
tac dung cua lwe hit hiut cia hat nhan (proton) va electron, do do:

2 2
e v k e | k v v, m X
F,=f, <ks=m-—"<v,=c¢ =— ===, ]"=—];(n,meN").
r v my, n\mr, v r,on

m

v6ik =9.10° (Nm?*/C?): hang s6 Cu-16ng; m, =9,1.10" kg; e =1,6.10"°C
CHUONG VII: HAT NHAN NGUYEN TU

I. PAI CUONG VE HAT NHAN NGUYEN TU|
1. Cau tao ciia hat nhan nguyén tir

- Hat nhan nguyén tr la phﬁn con lai cua nguyén tur sau khi loai bé electron, hat
nhan nguyén tir X ki hiéu la: ;X; X4, ‘X
Trong d6: Z la nguyén tur s6 hay s6 proton trong hat nhan.
N 1a so notron.
A =Z + N la 6 khéi (s6 nuclon)

1
- Kich thude (ban kinh) ctua hat nhan |[R=1,2.10"".4°
nhan.

(m); voi A 1a so khoi cua hat

2. Pon vi khoi lwong nguyén tir

- Pon vi khéi lugng nguyén tir 1a don vi Cacbon (ki hiéu u): |lu =1,66055.10" kg
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- Ngoai ra theo hé thirc gitta ning luong va khoi luong cua Anhxtanh, khdi luong

con c6 thé do bang don vi ec—V hodc M;V . [lu=931,5MeV / ¢’

3. Nang luwgng lién két — nang lwgng llen két riéng

Hat nhan “x c6 khoi lugng m duoc cdu tao boi Z proton va N notron. Cac phép do

chinh xac cho thay khoi luong my, cua hat nhan ;X bao gio cling bé hon tong khoi

luong cua cac nuclon tao thanh hat nhan ;X : |Am=Zm,

+(A_Z)mn _mhn :mroi _mhn

Am : duoc goi 1a dé hut khéi cua hat nhan.

- Nang lwong lién két va ning lwong lién két riéng:

W, =Amc* (MeV hoacJ)

W,
W, =&= 7”‘ (MeV | nuclon)

Nang lugng lién két riéng cang 16n thi hat nhan cang bén viing.
4. Cong thirc Einstein (Anhxtanh) lién h¢ gitra nang lwgng va khoi lwgng

- Hé thirc Anhxtanh giita nang luong va khdi lugng: |E =mc’|=>m= =

E

2

C

- Theo Anhxtanh, mét vat ¢ khdi luong my khi ¢ trang thai nghi thi khi chuyén dong voi

, . ) n,
toc do v, khoi lugng s€ tang lén thanh m véi:

trong d6 my goi 1a khéi

luong nghi va m goi 1a khdi luong dong.

+ Ndng lwong nghi: |E, = m’|;

+ Nang lugng cua vit (nang luwong toan phén): E =mc

= 2=E0+K;(K=Wd)

=

A v > A 2 2 1

+ Déng ning ciia vit: |K =E—E,=(m—m,)c* =mc =
S
5. Mot vai bai toan méi vé hat nhan
- Mat do khoi lwong (khoi luong riéng) cua hat nhdn:
m My, - \ \ X N LA s ) A
D= VX =72 : . (kg / ’713) ; voi my va V la khoi lugng va thé tich cuia hat nhan
— 7R
3
- Mdt do dién tich hat nhdn:
— th — Ze . 2 .
==, = 4 e ; vO1 Qyp, = Z.¢: 1a tong dién tich cua hat nhan.
3
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4

V= ger3 1a thé tich hat nhan

II. PHONG XA

1. Mot s cong thire co ban

—t

- 86 hat nhdn con lai:

N=N,2" =N,.e™*

-t

m=m,2" =m

- Khoi lrong con lai:

—At
0-€

Véi T 1a chu ki phong xa, 4 13 hang s6 phong xa

_In2

T(5)

-t

- 86 hat nhan bj phan ra: AN—NO—N—NO(I—e”)—NO(I—NJ
Khi t < T : |AN = N At
"
e . A ~ — _ -4
- Khoi lwong bi phan ra: Am—mo(l—zT)—mo(l—e t)
~%conlgi|- - M _ 5T _ o4 _100% - % di bi phdn rd
N, m, H
- % dabiphanra|-2Y A AT T o 2 100% - % con lai
N, m, H,
- Ti I¢ hat di phan ra va con lgi |= 2 - 2" _ A1 _ 51y _ g 1N
N m H e
- Ti I¢ hat con lgi va daphanra- > - "1 1 __ 1 N
AN Am o AH L -1 N,
- S6 hat sinh ra bang sé hat phéng xa bi mét di: [N, =AN,, =AN =N, (1-27"")
LY 4
- Khoi lwong hat nhan con sinh ra: M, = Am,,.—= :mo-(l—z T}- AC”"
AN - ‘ A
r 2 JA. ﬂ:_zzT_lzeﬂt_l . con __ 2T_1 Zcon _ Zt_l con
— Cac tilé: N ary [ A ( ) -
y Re o X A , 1 0 1 HO
- Tinh tuéi ciia mau chat phéng xq: |t =—In—=—In—=
: A A H
, N m ‘. N
- Cong thirc tinh sé mol: |n=—=—|— Khoi lwong: |m = ——-A=n.4
N, 4 - N,

»86 hat nhén:

N=nN, = %.NA

- Trong N hat (hodc n(mol)

hodc m(g)) hat nhin X co:
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2. Cac dang dac biét

m m
N, :N.Z:nNA.Z:Z.NAZ hat proton va |N, :N(A—Z):nNA.(A—Z):Z.NA.(A—Z) hat notron.

- Do thé tich mdu trong co thé song: Dé xac dinh thé tich mau c6 trong co thé song, ban
dau nguoi ta dua vao mau mot luong chat phong xa (N, ng,Hg) chd cho dén thot diém t dé
chat phong xa phan bo déu vao toan bo thé tich mau V (lac nay tong luong chat phong xa

chi con N,27,n,27,H,2 7) thi nguoi ta lay ra V; thé tich mau dé xac dinh luong chat phong xa

Ny ;v o Ny
Y% v,
_t
chtra trong V| nay (N, n;, H) ta co: I;]_O_z T _ 3_1
.
H_Olzf% _ i
v %

- Phéng xa tai hai thoi diém: Goi AN 13 s6 xung phong xa phat ra trong thoi gian t;,
AN’ la sO xung phong xa phat ra trong thoi gian t, ké tor thoi diém ban dau mot

AN . 1—e™

; 01 o1 1: =e’.
khoang thoi gian t, thi: AN T
z AN py
+ =t |——=e¢e""
Neéu t1 =1t AN
Z AN 2 b
- <<T: |——=e".+
Neéu t, L T AN l,

- Bai todn diing tia y dé chiva bénh ung thuw: thoi gian xa tri 1an tht n:

~

n

At = A1,.27

Véi: A 1a thot gian xa tri lan dau; t, 1a khoang tho1 gian tir xa tri 14n dau dén 1an tha n

- Bai todan xac dinh tuoi cua co vit:

X H . =
+ Néu mg = k.my,g = P H, 27
’ H @ L
+ Néu my,g = k.meg = |H, =%.2 r

Chu y:

- Tudi ctia miéng gd duogc xac dinh tir thoi diém chit (chét) dén thoi diém ta xét.
- Néu khoang thoi gian khdo sat rat nho so véi chu ki ban ra (t<<T) thi van dung hé

thire gan ding e* ~1+x (khi x<<1). O déy ta c6: e =1-At vi t<<T nén:
AN =N, (1-e™*)~ Nyt

* Phan riéng ban nang cao
- b6 phong xa ¢ thoi diém t (don vi Becoren — Bq)

H=AN=ANe"=H,2"=H,e”| |H,=AN,

AH

- Lién hé gitra khéi luong va d6 phong xa: | = Y
A

- Luu y: Khi tinh 6 phong xa H, H, thi chu ki phéng xa T tinh bang don vi gidy (s).
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I11. PHAN UNG HAT NHAN
Phuong trinh phén Gng: 7 A+7 B—>7 C+, D
1. Cac dinh luat bao toan
- Dinh luat bao toan s6 khoi: |A; + A, = Az + A,
- Pinh luat bao toan dién tich: [Z; + Z, = Z; + Z,4
- Pinh luat bao toan dong luong: (p, + p, = e + Py,
- Pinh luat bao toan nang lugng toan phén: W, =W,
Nang lwong tong cong trong phdn ing hat nhén la khéng doi. ,
Chu y: Trong phan ng hat nhan khong co dinh luat bao toan khoi lwong; khong co
dinh ludt bao toan so proton, khong co dinh ludt bao toan so notron.
2. Xac dinh nang lwgng, téa hay thu bao nhiéu?
Trong phan tng hat nhan: 2 A +§j B —>§j C +§j D
Cac hat nhan A, B, C, D co:
- Ning luong lién két riéng tuong Gng 1a: &,¢,,¢;,&,
- Niang luong lién két twong Gng 1a: W, W, , W5, Wy,
- b6 hut khoi twong tng: Am,, Am,, Am,, Am,
a. D6 hut khoi phan Gng: Am=Am.+Am, —Am, —Am,
b. Cong thirc tinh nang lwgng cia phan @ng hat nhan
Neéu:
- Biét cac khoi luong: | = AE = (my, - ms)c2
- Biét nang luong lién két: [W =AE = Wi =Wy

- Biét do hut khéi cac hat: |W=AE = (Am, —Am,, )c’

- Biét dong nang cua cac hat: | =AE = K, - Ky,
Chu y: p, n va electron c6 do hut khoi bang 0.
* Nang lwgng toa ra (hoac thu vao) cia N hat nhan (hoac m gam hat nhan, hoac n

mol hat nhan) tham gia phan @ng: |£=NAE=nN AE =%-N +AE| (MeV hoac J)

— Lwu y: Néu 1 phan tmg hat nhan tao ra 2 hat nhan X thi:

E=(Sé.puhn).AE:N.AE:%.AE:%.nX.NA AE =

m

Zx N, AE
AX

N | —

c. DPé biét phan rng téa hay thu niing lwong
Goi tong khdi lugng cua cac hat nhan trude phan ung 1a my, cac hat nhan sau phan
ung la m.
Néu:
* mg. > mg: phan wng téa nang lwgng
+ Niang luong téa ra cia mot phan tng 13: | = AE = (g, - my)c”
+ Nang lwong toa ra thuwong o dang dong nang cua cdc hat.
Khi dé cdc hat sinh ra bén hon cdc hat ban dau.
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* mg, < mg: phan u’ng thu nang lugng
+ Nang luong can cung cap toi thiéu dé phan ung xay ra (chinh la nang
luong thu vao cua phan ang): W yin = (mg — mtr)c
+ Nang lugng thu vao thuong dudi dang dong nang ctia cac hat hodc btc

Xa.
Khi d6 cdc hat sinh ra khéng bén hon cdc hat ban dau.
+ Néu dong nang cac hat ban daula W > W, thi: W = (mg — mtr)c2 + W’
(W’ Ia dong nang céc hat sinh ra)
3. Tinh ddng ning, van toc va géc hop béi phuwong chuyén dong ciia cac hat trong
phan &rng hat nhan
a. Phan wng hat nhan ty phat (phong xa)
;XM)Tzapho'ngxa(a;ﬂ";,B+;y)+ Y

Vi trong phéng xa hat nhan me luén dang yén nén: v, =p, =k, =0
- Nang luong toa ra trong phdng xa:
AE =(mme -m, —m, =k, +k

con tiaphongxa ) con tiaphongxa ( 1)

- Theo dinh luat bao toan dong luong: 5,. = B... + Buumone

\ A
— . - - p =2mk
-\/ |) —(,“e“. = +p. = =p. — P sm ok =m. k.
1 me 0 Peon TP tiaphongxa Peon p tiaphongxa con"Vcon tiaphongxa"*tiaphongxa

k mtiaphongxa ~ ‘A)‘iaphongm hay kcon _ ‘Ariaphongxa (2)

@ con —
k m A k

tiaphongxa con con tiaphongxa con

- Tu (1) va (2) ta giai ra duoc: Keon va Kiia phong xa

A /( |54 4 . k
- Van toc: k:%mvz — |v= k| v6i Iuu y don vi {Z((J)g):v(m/s)

m

b. Phan wng hat nhan kich thich
4, 4, R A,
ZIA+ ZzB—> Z}C+ Z4D
Vi 1 trong 2 hat nhan trudc phan tng luén c6 1 hat ding yén (gia st hat B ding
yén): Ve, =py=k;=0.
* Nang lwong cua phan vng hat nhan: \AE=(m,+m,—m.—m,).c> =k.+k, -k,

* Dinh ludt bao toan dong lwong: »,=p.+p, (Vipg =0) Pc .
- Ta luédn cé:
— — r.* Vv \\\
+ pi=pc+ Py +2pepy c0s(Pes Bp) (VOL p* =2mk ) A&—— B > 5,

= mk, =meke +mpky +2Jmck o fmpk, .cos(pe, by ) = 8OC(Be, by ) ="
+ pi=pi+p,-2p.pycos(p,.p,) (DL ham cos)

= meke =m e, +mpk, —2Jm j, Jmpk, .cos(p . py) = 0¢(p,, by ) =7
+ pp=pi+pe—2p,pccos(p,. ) (DL ham cos)

= myk, =m k,+m.k, 2WWCOS (DasPe) = 8OC(py, P )=?

-Neu vc/'/'vD:>pA pc+pD:>\/mA \/mck +\/mD

-Neu: ¥, Lv, = p’=pi+ph =>mk, =mhk.+myk,
- Néu: V, LV.= p)=pi+pl=myk,=mk, +mk,
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-Neu: ¥, Ly, = p2 = p’+pp =>mhk, =mk, +myk,
- N¢u hai hat nhan sinh ra giong hét nhau va vecto p cac hat doi ximg va hop voi

P, Vv6i cac goc ¢ bang nhau: \{Tc
Ta C(,): pA:2pC'COS§0<:>\/mAkA :2\/kaC'COS¢ \\\\ ~

»
Nho @6 ta tim duoc ke =kp =72 o7
*Luu y: o

- Néu dé cho: v, =v, thi ta co: ke _pe_me A gy . 4)

p DPp my A
- Tinh goc hop boi gitta phuong chuyén dong ctia cac hat phai st dung dinh luat
bao toan dong lugng — V& hinh - Dung dinh Iy ham cos —» Tim dugc goc can tinh.

IV. PHAN UNG PHAN HACH. PHAN UNG NHIET HACH
I. PHAN UNG PHAN HACH
1. Phan ung phan hach: 13 mot hat nhan rat niang nhu Urani (2v) hap thu mot
notron cham s€ v& thanh hai hat nhan trung binh, cung vé1 mgt vai notrén maoi sinh ra.
WU+ on— 53U = X + 2 X, +kgn+200MeV

2. Dleu kién dé xay ra phan ing day chuyén: xét s6 notron trung binh k sinh ra sau
mdi phan ung phan hach (k 1a hé s6 nhan notron)
- Néu k <1: thi phan tng day chuyén khong thé xay ra.
- Néu k =1: thi phan tng diy chuyén sé& xay ra va diéu khién duoc.
- Néu k >1: thi phan tmg day chuyén xay ra khong diéu khién duoc.
- Ngoai ra, dé giam thiéu sd notron bj mat vi thoat ra ngoai nham dam bao c6 k > 1,
thi khdi luong nhién liéu hat nhan phai c6 mot gia tri tdi thiéu, goi 1a khoi luong t6i
han My, Véi 2°U thi my, vao ¢& 15kg; véi > 9U thi my, vao cd Skg.
II. PHAN UNG NHIET HACH
1. Phan wng nhi€t hach

Phan Urng nhiét hach la phan trng két hop hai hat nhan nhe thanh mét hat nhan nang
hon. Thuong chi xét cac hat nhan ¢6 s6 A < 10.

Vi du: 2H+H — }He+ \n+17,6MeV
2. Piéu kién xay ra phan ung nhiét hach

- Nhiét d cao khoang tir 50 triéu do to1 100 tri¢u do.

- Mat d6 hat nhan phai du 16n dé giam khoang cach gitta cac hat nhan t6i ban kinh
tac dung.
3. Nang luwgng nhiét hach

- Tuy mot phan tng nhiét hach téa nang lugng it hon mdt phan ing phan hach
nhung néu tinh theo khéi lwong nhién liéu thi phan tmg nhiét hach téa ra ning luong
16m hon.

- Nhién liéu nhiét hach 1a vo tén trong thién nhién: d6 1a doteri, triti c6 rat nhiéu
trong nudc song va bién.

- V& mit sinh thai, phan tng nhiét hach sach hon so v&i phan ing phan hach vi
khong co6 birc xa hay can ba.
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CONG THU’C TINH NHANH VAT LY 11

CHUONG I. PIEN TiCH - PIEN TRUONG

I. Nhitng bai toan co ban vé hre dién, dién truong:

1. Pién tich ciia mét vat: . =N.e=Sod e: [N =2
e

Trong do: |e=1,6.10"(C)|1a dién tich nguyén t6.

N 14 sb electrdn nhan vao hay mét di: N > 0: mat bét electron; N < 0: nhan thém electron.
2. Khi cho hai dién tich q;, q; ti€p xic nhau, sau do tach ra thi dién tich sau ti€p xtc la:

! ! q_l_q
49, =49, = 12 :

. S=gq,+ = , X
* Dinh Iy Viét ddo: Néu ta co {P - ql . “ thi q1, 9> 1a nghiém ctia phuong trinh:
- 4112

q°—Sq+P=0|.
3. Luc twong tac giira hai dién tich diém:
aa F, + k=9.10"Nm’ /C*: hé s ti le
—==—%K +q, q(C): dién tich cua chat diém 1, 2
er € 1| +r(m): khoang cach gitta 2 dién tich.
9 + &: hing s6 dién moi (s>1)
q,-9, >0 day nhau; q,.q, <0: hut nhau.

F=k

* Khi dat dién tich q trong dién truong E: |F =gE "Chiy:a Z(()) I;Tﬁg

%ﬁ U (V): hdt gitia 2 ban c6 dién truong E (V/m).

A /4 U
b6 lon: |F :|q|E = |q|g + d (m): khoang cach giira 2 ban

L= (C): dién tich chiu tac dung luc dién F (N)
Ie ~ m,m . N A1 A X
* Lwe hap dan:|F,, =G ;2 2l VGl G=6,67.10"" Nm* / kg’ : hang s hap dan; m,,m,(kg); r(m)

4. Cuwong d¢ dién trwong: E (V/m) .
+ Q(C): dién tich cua chat diém.

E= k% i r(m): khoang cach tir tim Q dén diém dang xét
&r 41| +q(C): do 16n dién tich thur.
+ F(N): luc dién do Q tac dung Ién dién tich thu q.
*Chuy: Q>0: E: huédng ra; Q <O0: E: hudng vao.
5. Bai toan thay ddi khoang cach hai dién tich:

F r hav | EL s {+ r;: khoang cach luc dau.
FE, 7 y E, 1|91y khoang cach luc sau.

6. Bai toan xac dinh cwong d6 dién truong (hay lwe twong tic) tai trung diém M cia
AB:

* Cwong d¢ dién trwong tai trung diém M ciia AB (cho dién tich q dit tai O; A, B ndm
trén cung 1 duong strc dién):

1 1

1 1 1 1
; 5 A0 ot an: 1y =—(7,+71 ) =2 |—=—= + Vi E~—
Vi M Ila trung diém cua AB nén: "u 2( 4+ 73) /—EM 2[ /—EA /—EBJ ( er
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* Lyec dién tgi trung diém M ciia AB (cho dién tich q; dat tai O. Néu dat q, tai A thi luc
tuong tac la Fé; néu dat dién tich Q@ tai B thi luc tuong tac 1a Fg; néu dat dién tich q, tai M
(M 1a trung diéem AB, va O, A, B thang hang) thi luc tuong tac 1a Fy;:

1 1 1 1 1 1

3 3 A of an: 1y =—(7, +71, )= =— + vi F~—
Vi M la trung diém cua AB nén: “u 2(A ) \/E 2[\/]7/1 \/FB] ( rzj
7. Cong thirc tinh cwong dd dién truwdong tong hop va hop luwe tic dung:
* Cwong d¢ dién trwong tong hop: [E=E +E,

- CT téng qudt dé tinh dp lom i : \E=\E +E; +2E Ecosa| voi o=(E,.E,)

E,
hay|E = JE? + E? —2E,E,cos|(f = 7 — ) CA i
- Cdc TH dic biét: B,
+TH1: £ ME =[E=E +E, A8y (OB

+TH2: £ T E, = |E =|E, - E,|
+TH3: E, L E,=|E=\/E’ +E:

+TH4: E =E, = E:2Elcos%

+ THS: E =E, va a=120’ (Z?ﬂ-mdj: E=E =E,

* Tong hop lwe dién: |[F=F + £,

Luu y: Cac cong thirc tinh do lon cua téng hop luc F hoan toan tuwong tw nhu cong thirc
tinh do 16n cia cddt tong hop E (thay chit E bang chit F).
8. Bai toan cuwong d dién truong tong hop bang 0 (hay hop luc can bang)

- TH1: Hai dién tich dgt tgi A va B cung ddu: goi I'nno la khoang cach dén dién tich c6 do
16n nhé hon. Vi tri can bang nam trong khoang AB va nam gan q c¢6 d6 16n nho hon:

r
qnh(} (Vi 7~ \/5) ‘—’ ﬁ' °
qlon A C B

- TH2: Hai dién tich dat taz A va B trdi déu: €01 Tpnpg la khoang cach dén dién tich co do
16n nhé hon. Vi tri cAn bang nam ngoai khoang AB va nam gan q ¢6 do 16n nho hon:

v

nho

AB—r

nho

r
rnho qnho ( 3 \/7 f—H
vir~4q) ¢ o
AB + rnha qlon C X B

* Poi vdi bai todn tim diu va dé lon ciia q; dé q,, q, ciing cdn bang ta chi can tim thém
diéu kién cho q; cAn bang: Dya vao THI (hoac TH2) ta tim duoc vi tri cua q3—»>vé hinh
(phan tich lyc tac dung 1én q,) ta tim dwoc dau cia q;, 161 p dung cong thic:

4| _ {(k/c tu q;dén q,) = Qi
q, (k/c tuq,dénq,)=r,

= |q3|=? =q,="

9. Bai toan diy treo vat m tich dién nim cin bang:
Ta c6 q; can bang khi: P+F,+T=0< P+F,=-T=T"
Dua vao hinh v€ ta co:
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F
Fltana =4 |= F,=P.tana = k|q' q2|
P 2
P P F
+lcosa=—|=|T = =—4
T cosa Sina
+lsina = Lo = Lo
T 270

Neéu dé bai chor <« /¢ = arat nhd = tana ~sina

P

=

Fdz—:)

r
2/

Hrel =

* Truong hop dién tich can bang trong dién truwong:

kk

Néu dé bai chor < ¢ = arit nhd = tana ~sina

tana =

10. Bai toan hat bui nam cén bang trong dién trwdng giira hai ban tu dién:

Trong do:

dién:

1. Lién hé gitra cwong dd dién truwong va hiéu dién thé:

F,=P

=

‘q‘E r
——s1na
mg {
U
|q|E:mg hay |q|g=

E(V/m): Cuong do dién truong.
m(kg): Khoi lugng hat bui.

U(V): hiéu dién thé giita 2 ban tu dién.

d(m): khoang cach gitra hai ban tu dién.
g(m/s°): Gia tbc trong trudng (thuong lay g = 10m/s?).
II. Cac bai toan vé cong cia luc dién trueong va nang lwgng di€én truwong bén trong tu

E=

E(K
d|\m

U_d

u, d,

Trong dé: U(V): hiéu dién thé; d(m): khoang cach giira hai diém trong dién truong déu E .

2. Cong cua lye dién truwong:

A

MN

=qEd,,, =qU,y ZQ(VM _VN) =W, —-W,

=qE.MN.cosx

)

V6i: dyy 14 hinh chiéu cua duong di (MN) 1én 1 duong stc dién; néu hinh chiéu cung
chiéu £ thi dy > 0; con néu hinh chiéu nguoc chiéu £ thi dyw < 0; a = (MN E)

3. Pinh Iy bién thién dong ning:

— _ — _ _ _ 1 1
AV\Q —V\ém \M’mm _Angmilm hay VVdN _WIM —4\@/ —qUMv _quM\l hay Emvf\, —Emvfl =qU,,, =qEd,,
E U _ 1 2 . 2
*Luuy cac CT: ja=—= 4 = 4 YN0 v =2as) [v=v, vatl| s =yt +—at® = Y %
m m__ md t 2 2a
=9,1.107" (k =-1,6.10"(C);
Cic héng sé: (ke): a. (©)
q,=-¢,=1,6.10""(C)
4. Pinh 1y thé ning dién truong:
Do giam thé nang bang cong cua luc dién: |W,, —Wy =4, =qU,, =qkd,
. A K, s aeX W, A4,
5. Pién thé tai diém M: |y, = — = 2= L (p)
q q Er
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AMN
v
(1)
7. Tu dién: + C(F): dién dung cua tu dién.

a. Pién tich ciia tu dién: [0=CU = CEd|()< T U(V): hi¢u dien the gitra hai ban ty.
+ E(V/m): cuong dd dién truong gitra hai ban tu.

6. Hi¢u dién thé: U,y =Ed,, =V, -V, =

b. Pién dung cia tu dién: |C :% (F) + d(m): khoang cach gitra hai ban tu.
*)
Tu dién phang: |C = kiid (F); Cee,S,d; CeQU (C khong phu thuge Q, U)

Trong dé: S(m”): phan dién tich d6i dién gitra 2 ban tu.
¢: hang so dién moi (& >1); k=9.10(Nm’ / C*).

c. Nang lugng dién trwong trong tu dién: (W =-cuv’ _2 QTU (J)

* Luwu y quan trong khi giai bai tdp vé tu dién:
+ Nbi tu vao nguon th1 hiéu dién thé U khong d6i: Uy = Ugyse = const
+ Ngat tu ra khoi nguon thi dién tich Q khong doi: Qsau = Quuse = const

CHUONG II. DONG PIEN KHONG POI

1. Cuwong do dong dién: |7 :%:%:% (4)s q(C): dién luong

2. Ghép dién tro:

a. Maic noi tiep:

R,=R+R,+.+R|(R,>R,R..R);[I, =1, =1, =..= 1 |; [U, =U,+U, +..+U,
b. Mic song song:

— =+ —+..+—|(R,<R,R,,...R Yhay |R = (néu chi c6 hai dién trd)

I =I+L+..+1|; |\U, =U=U~=..=U,

3. Bai toan dun nwéc bing dién tré mic ndi tiép hodic mic song song:
Dung dién tré R, dé dun nudc thi thoi gian dun soi 1a t,.
Dung dién tré R, dé dun nudc thi thoi gian dun soi 12 t,.
+ Néu dung R, nt R, thi tho1 gian dun s61: tye =t; + t] (1~ R)

, .. .. Lt
+ Neéu dung Ry ss R, thi thdi gian dun soi: |2, = . 1+2t (t~R)

4. Bai toan cong suat mach dién n01 tlep va song song:
+ Néu hai dién trd R, va R, mac nbi tiép nhau vao mach dién c6 hdt U thi cong suat
tiéu thu 1a P,,.
+ Néu hai dién trd R; va R, mac song song nhau vao mach dién c6 hdt U thi cong suat
tiéu thu 1a Pg.

Taco: |-==—"*=
R’I R RIRZ

P, R, (R+R) ( lj
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5. Néu mic R, vao hdt U thi cong suét P, con néu mic R, vao hdt U thi cong suét la

P,

+ Cong suat khi mac ca R; va R, noi tiép vao U la:

+ Cong suat khi mac ca R; va R, song song vao U la:

6. Bai toan nhiét lwong va cong suit téa nhiét:

+ Nhiét luong:

2
Q:IZth%t:U]t

(/)

+ Cong suit toa nhiét:

2
P:IZR:U—:U]
R

(W)

7. Cong va cong suat cua dong dién qua doan mach

a. Cong cua dong dién:

A=

U.q=Ult

(/)

b. Cong suat dién:

t

P:£:UI

(W)

8. Nguon dién:

A

11 1] [, _ kB

P, P P R+P
E.=R+B] (r-1]
= R

& =

nguon

a. Suat dién dong ctuia nguon dién:

q

()

Trong do: A = Agién(J): Cong cua luc la lam di chuyen dién tich q tor cuc nay sang

cuc kia ctia nguon dién; q 1a d6 16n cua dién tich dich chuyén.

/ \ ‘/4‘ngu6n
b. Cong suat cua nguon dién: |*nguon — p =41 (W)
c. Cong cia nguon dién: |4, =&.11=%.q|(J)

9. Bai toan hi¢u suat dun so6i nwoc:

ién

H(%):%'mo%:m

dién

) 1000 e\ t)
Ult

).100%

10. Pinh luat Om cho toan mach:

\ A \ A g

+ 2| = A

Cuong d6 dong dién TR (4)
+ Hi¢u dién thé hai dau A(H)B(-):[U,, =€ ~1r=1R,,, =
+ Khi xay ra doan mach (Ry=0): |7 = g (4)

r
r X 'i U r]
11. Hi¢u suét ciia ngudn dién: |/7(%) s 10096= 2 10094 ( __j 100%=— 100
A i el el R, +r

12. Bai toan cuec tri:
- Cong sudt tiéu thu trén mach ngoai cwc dai:

Néu Ry 12 mot bién tré, khi do cong suat cuc dai trén Ry duoc tinh theo cong thirc:

gZ
4R,

gZ
4r

khi

Ry=r

N max

NHAN HOC HOC THEM MON VAT LY TU LOP 6 PEN LOP 12
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- Cong sudt tiéu thu trén R cuc dai:

+ Néu mach ngoai gom R; mdc noi tiép véi R thi: B, <R=(R ntr)=R+r| va |l =—

+ Néu mach ngoai gom R; mdc song song vdi R thi:
R.r U’
P, <|R=(R ssr)=— ~lp =2
Rmax ( 1 ) R +7 va Rmax R

+ Néu mach ngoai gom nhiéu dién trod (R, Ry, Ry,...) thi céng suit trén R cuc dai khi R =
dién tro twong tuong cua tat ca cac dién tré con lai (ké car)
+ Néu ton tai hai gia tri dién trd R, va R, sao cho P,=P,, thi:

g2
_JRR|va|R=P=—" |
e Y R 4R 42

13. Ghép nguon dién thanh bo:
g =€ +E+4 +....+ %

L=1 +1, + 1, +.... +T

n

a. Mdc naoi tiép:

r

b. Mic song song (cic ngudn giéng nhau, ¢6 n hang): [¢, = #| |r, =

sO hang

r.(s0 cot)
sO hang

¢. Mic hén hop doi xieng (cac ngudn giéng nhau): |&, = &(so cot)|; |r, =

CHUONG III. DONG PIEN TRONG CAC MOI TRUONG

1. Pién tré ciia day dan kim loai: |r = pg (Q)

Trong do: ((m): chiéu dai day; S(mz): tiét dién day dan; p(Qm): dién tro Suat.

2. Pién tré suat phu thudc vao nhiét do: [p=p, (1+a.At)|(Qm)= |R =R, (1+a.At)

B

Trong d6: a(K'): hé s6 nhiét dién tro:

At =t—t,: d0 thay d6i nhiét do.
p,(Qm): dién trd suat & ¢, °C (thuong lay 20°C).
p(Qm): dién tré sut & °C
R,(Q): dién tré suat & 4,°C (thuong lay 20°C).
R(Q): dién tro sut & °C

3. Suit nhiét dién dong (suit dién dong cia cip nhiét dién):

#=a,([-T,)=a; (T, ~T4,)|(V)

Trong do: o, (V.K"'): hé sd nhiét dién dong.

T -T,: hi€u nhiét o ¢ dau nong va dau lanh.

x N
4. Cwong do dong dién trong day dan kim loai: |/ = q_ZMel_p

t t
V6i: mat 4o electron ty do trong kim loai |n= N _ Ny _m N, DN,
V V A V A
+ n: mat do electron trong kim loai (m'3); + qe=-1,6.10 19(C): dién tich cua electron.

ThS. Nguyén Manh Truwong - DD: 0978.013.019 60 Website: thaytruong.vn

Sl

q.

mol




+ S: tiét dién day dan (m®); + v: van toc troi cua electron (m.s™)

+N: sb §lectr0n trong kim loai; + V: thé tich kin} loai (m3)
+ m: khoi lugng kim loai (kg); + A: phan tur khoi kim loai (kg/mol)
+ N,=6,02.10%(mol™") : hang s Avogdro; + D(kg/m’): KL riéng cua kim loai.

5. Pinh luit 1 Faraday: (m=k.q=kt|(g);

Trong do: k 1a duong lugng hoa hoc cua chit duoc giai phong ra ¢ dién cuc;
q = L.{ (C): 1a dién luong qua binh di¢n phan.
Alt

Pinh luit 2 Faraday: sz—qu (g), cong thirc nay thuong dugc sit dung vGi cong
N

thitc:  |m=DJV =D.S.A
Trong dé: + A(g/mol): s6 khoi;
+ I(A): cuong do dong dién; + t(s): thot gian dién phan;
+ F =96500 (C/mol): héng ) Faraday; + nlahoa tri;
+ h(m): 46 day cua KL bam vao Katot; +D(kg/m’): khéi luong riéng kim loai;
+ V(m’): thé tich kim loai bam vao Katot.
Néu xay ra cuc duong tan, coi cuong d6 dong dién 13 khong doi, khi d6 khdi lugng m va

bé day h duoc xéac dinh: m_h_h
m, h, t,
CHUONG IV. TU TRUONG

1. Cam wung twr

Cam tng tir tai mot diém trong tir truong 13 dai luong dic trung cho dé manh yéu cua tir
trwong va duoc do bang thuong s6 giita luc tir tac dung 1én mot doan day ddn mang dong
dién dit vudéng géc voi dudng cam ung tir tai diém dé va tich cta cuong do dong dién va
N |, F

chiéu dai doan day din d6: B = E; Don vi cam ung twr: tesla (T): 1 T=—— »|B=——
10 14.1m Ilsina

< R r R re 2 \ . Eyh . e
2. Biéu thirc tong quat cia lwe tr: [F = Bl /sinoa—>F=210""2/ Vii a= (B,E)
r

—Bai toan treo doan day dan co luc trF vuodng goc véi trong luc P thi day treo hop voi

phuong thang dimg goca : |tana = % _BIY
mg

3.P0 16m cam ng tir tai diém cach day din thang dai (vé han) mot khoang r:
1 . .2 : ~

B=2.10" - (T); Voi: r(m): khoang cach tir diém M dén day dan; I (A): cddd

4. DO lo6m cam &ng tir tai tam O chia vong day:

By = 27r.10Jﬂ (T); R(m): Ban kinh vong day; N: sé vong day; I (A): cddd

* Bai toan quan nguwoc: Goi n,, 1a s6 vong day quan nguoc cua khung day; N: la tong so

_ 1
V(‘)Ilg déy, ta co: Bthuc te Bdung Bnguoc =27.10 7(N_2nng)E

5. T trwong cia dong dién chay trong ong day din hinh truy:

+ Trong 6ng day cac duong stre tir 13 nhitng dudng thang song song cung chiéu va cach
déu nhau (tir truong déu).
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+ Cam g tlr trong long dng day: [B = 4n.10'7%1 = 47107l = 471071

day

Véi: (Gid sik cdc vong ddy quan sdt nhau).
+{=1,,, = Nxduong kinhday = N.d, (m): chieu dai ong day
+4 4, N>< Chu.viéng = N.z.D,,, (m): chiéu dai soi day
N

1 / . - A |
+ n= 7 g (vong/mét): s6 vong day trén 1 don vi chi€u dai

ong day
+ N: s6 vong day cua dng;
+ Dy Duong kinh ong day; daay: dwong kinh soi day.
6. Tir trudong ciia nhiéu dong dién
Véc to cam ung tir tai mot diém do nhiéu dong dién giy ra bang tong cac véc to cam ting

—

tir do timg dong dién gay ra tai diém ay: |B=B +B,+..+B,

7. Luc Lo-ren-xo: C6 d¢ l6n:{f = |q[vBsinoj; a =(7,5); chiéu tuan theo quy tic ban tay trai

8. Quy dao cia mot hat dién tich trong mot tir truong déu, véi diéu kién van toc ban
dau vudng goc voi tir treong, 13 mot dudong tron nam trong mat phang vuong goc voi tu

truong, c6 ban kinh: R=_""_|;  Chuky: [r=2Z_-27R _,, ™ | (4
lq|B ) v |g| B

CHUONG V. CAM UNG PIEN TU

1. Tir thong: Tir thong qua mot dién tich S dit trong tir truong déu: (@ = BScosa

Véi o 1 goc gitra phap tuyén 7 va vecto cam ing trB: o = (ﬁ/ﬁ)

Pon vi tir thong: Trong hé SI don vi tir thong 1a Vébe (Wb): IWb = 1T.1m”.

Chu y: Tir thong qua N vong day, mdi vong co dién tich S 1a: | = NBScosa
2. Hién twgng cAm trng dién tir

+ M&i khi tir thong qua mach kin (C) bién thién thi trong mach kin (C) xuat hién mot
dong dién goi la hién tuong cam Ung dién tur.

+ Hién twong cam ung dién tir chi ton tai trong khoang thoi gian tir thong qua mach kin
bién thién.
3. Pinh luit Len-xo vé chiéu dong dién cam irng

Dong dién cam tng xuat hién trong mach kin cé chiéu sao cho tir trudng cam mg co tac
dung chéng lai sy bién thién cua tir thong ban dau qua mach kin.
4. Suét dién dong cam Urng trong mach kin

- Suét dién dong cam ung la suat dién  dong sinh ra dong dién cam tng trong mach kin.

- Dinh luét Fa-ra-day: Do lon cua suat dién dong cam tng xuat hién trong mach kin ti 18
v6i tde do bién thién tir thong qua mach kin do.

4 A ~ 2 14 A® @ - @ A 2 . A
Suat dién dong cam rng: |e, = - Vi t2 ; tl; (dau (-) chi dinh luat Len-x0)
24
Néu chi xét vé do 16n cua ec thi:|[e | = \AA;Q —|1, = % (chiéu I, dugc xd bang PL Len-x0)
t

* Pj Ion ciia sudt dign dpng cam ieng trong mét doan ddy dén chuyén dong:
e=B / v.sina}; v4i o =(B,)
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5. Tir thong riéng qua m@t mach kin: Tt thong riéng cua mot mach kin c6 dong dién chay

qua: ® = Li (Wb)
6. Do tw cam ciia mot dng day: [L = 4n.10'7.N72 S=4n.10702V=2
l
Don vi ciia @0 tu cam 13 henri (H); 1H = %

7. Suit dién dong tw cam
Suat dién dong cam ng trong mach xuat hién do hi¢n tuong tu cam goi la suat dién dong
Ai Ail -l - |A®
ee=-L—= — 1=
tc At At -1t | A
Suit dién dong tu cam c6 d0 1on ti I¢ véi toc do bién thién cua cuong do dong dién trong
mach.

=L

tu cam: €

1 1

8. Ning lwong tir trwdng ciia ong day tuw cam:

W: pu—
2

LI’ =

8

10" BV

Y

1

()

w=—=—10"R"?
87

9. Mat do nang luwgng tir trwong: (J/m’)

* Ung_dung: Hién tuong tu cam c6 nhiéu Umg dung trong cidc mach dién xoay chiéu.
Cudn cam la mot phan tir quan trong trong cac mach dién xoay chiéu ¢6 mach dao dong va
cac may bién ap.

CHUONG VI. KHUC XA ANH SANG

1. Hién twgng khic xa anh sang:

Khtc xa anh sang 1a hién tuwong léch phuong (giy) cua cac tia sang S N
khi truyén xién goc qua mat phan cach giita hai moi truong trong subt 1 (1)
khéac nhau. 1
2. Pinh luat khic xa anh sang: (2)
+ Tia khiic xa nam trong mat phang t6i (tao boi tia téi va phap tuyén) r 5
va 0 phia bén kia phap tuyén so vdi tia toi. , N K )
+ V61 hai moéi truong trong sudt nhat dinh, ti s6 gilra sin goc toi n, <,

(sini) va sin goc khuc xa (sinr) luon luén khong doi:
sin i

n < A
= n—2 = n,, hang so
1

* Néu tia sang di tir khong khi vao moi trudng co chiét suat n thi cong thirc dinh luat khic

sini = n,, sinr

:|n, sini =n, sinr

hay

sin r

xa co thé vieét: sini=nsinr

3. Géc 1éch gitra tia khiic xa va tia téi: |[D=|i—r|
<A Ky o7 aAs n, sini v, 1
4. Chiét suat ti doi: n, =—+=——=—1=—
n, sinr v, n,

+ Néu ny; > 1 thi r <i: Tia khtic xa léch lai gan phap tuyén hon. Ta néi méi truong 2 chiét
quang hon moéi truong 1.

+ Néu ny; < 1 thi r > i: Tia khuc xa 1éch xa phap tuyén hon. Ta ndéi mdi trudong 2 chiét
quang kém moi truong 1.
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5. Chiét suat tuyét ddi: Chiét suat tuyét doi ciia mot méi trudng 1a chiét suat ti doi cua méi

trudng d6 d6i v6i chan khong: |n=<>1[; ¢ = 3.10°m/s: van toc anh séng trong chan khong.
\%

A . r A /4 J &) . <> . n n x
6. Néu tia khic xa vudng goc vai tia phan xa: [tani=n=n, =—==—"
nl ntoi
Qi _ M| . daus: K/e tir anh téi mat nudce
7. Bai toan ngwoi nhin ca - ca nhin nguoi: = voio A o e
dyy Ny, dya: k/c tir vat to1 mat nudc
Hay: Ngwoi nhin ca: 1=22|: C4 nhin nguwoi: |1S= 15 guoi nhin ca
n n
8. Bai toan ban miit song song: (¢: bé day cia BMSS)
. , 1 n
+ D9 doi anh: [0=S5S =e(l——j=e(1— mt j h
L Mgyiss S
+ D¢ doi1 ngang cua tia sang: |d = IM _esin(i=r) vOi sini = nsinr S’¢._ :
COSr hN 1
r & pid by }\ B I
9. GoOc gioi han phan xa toan phan: . n
+Vin, >n,=>r>1. i‘;I e
+ Khi 1 tdng thi r cling tang (r > 1). Khi r dat gia tri cuc dai N i
90° thi i dat gi4 tri1 1y, got 1a gde gi61 han phan xa toan phan. H J

+ Ta c6: [sinig, = 2.
n,
+ V611 > 1, thi khong tim théy r, nghia la khong co6 tia khuc xa, toan bd tia sang bi phan
xa & mat phan cach. B¢ 1a hién tuong phan xa toan phan.
10. Diéu kién dé c6 phan xa toan phan: co6 2 diéu kién
+ Anh sang truyén tir moéi truong chi€t quang hon té1 moi truong chiét quang kém (n;>n,)

. . n
. . . . _ 2 . . _
+ 121y :>smzZsngh—n— =i>i, ="
1

12. Bai toan dit ngudn sang nhé dwéi chiu nwéc cao h, dé khong c6 tia sing 16 ra khéi
mat nudc:

21, < sini=smni, <

\Y2
S | =
U

VAT LY THAY TRUONG
NHAN HOC SINH ON THI THPT QUOC GIA NAM 2020
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CHUONG VII. MAT VA DUNG CU QUANG HQC

I. LANG KINH

1. Cac cong thirc cua lang kinh i=nr (1)
sini = nsint (1); (2)  grere Ji'=nr Q)
(3); [D=iwi—a] () T A=rert Q)
2 D=An-1) (4
2. Goc léch cure tieu:
1=1 —T,r—r —E,Dminzzl—A’ 2 = 2 M

II. THAU K,iNH MONG
1. Do tu thau kinh:

U (me ) (L) = |t
Dm(— lj(RﬁRJ (n ”(RﬁRJ M

Pon vi ciia do ty 1a diop (dp): 1dp = 1L
m

Qui woc: TK hoi tu: £>0; D> 0; TK phan ky: £<0; D <0

2. Cac cong thirc thiu kinh:

+ Céng thire thiu kinh:| =1 . L
f d d'
dd df d _ . fll, df
“Veralb e Tk T TR T as /=/
+ Cong thirc xdc dinh sé phong dai: ||k|= L2, k=-4__J _JS-d
AB d f-d f

+ Qui wéc diu:

Vat that: d > 0; Vat ao: d <0; Anhthat d’ >0; Anh d0: d’ <0.

k > 0: anh va vat cung chiéu, trai tinh chat (vat that cho anh a0).

k < 0: anh va vat nguoc chiéu, cung tinh chat (vat that cho anh that).

3. Khoang cach vit - anh: |L=|d +d |

+ TH1: TKHT: Vat that cho anh that:

+ TH2: TKHT: Vat that cho anh ao:

L=d+d'

L=—(d+d)

+ TH3: TKPK: Vat that luon cho anh ao:

4. Piéu kién dé vat that qua TKHT cho anh thait la:

L>4f|;

L=d+d": khoang cach giira vat va anh.

5. Néu dé cho L 1a khoang cach giira vt va man, ¢ 1a khoang cach giira 2 vi tri dit
TKHT cho anh ro nét trén man, thi tiéu cy cia TKHT dwgc tinh theo cong thirc:

I} — 12
4L

AIBI AZBZ
AB?

f= va |k .k, =

=1

(dz = dll;dzl = dl)

6. Cong thirc ghép thau kinh (cach nhau Khoang a): |d/ =

af, .,
dl _f

1

IR T T
,=a—d; d,=

drf,
dz _fz

* P tu twong dwong ciia hé thiu kinh ghép sdt (a = 0):
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D=D+D,+..+D |=>—=—+—+..+—

III. MAT: nhu TKHT c6 f thay ddi duoc; con d> = OV = const

- Khi mét diéu tiét t6i da: D. =D, =~ =— =1 4 L
fo fu. OC. OV

- Khi mét khéng diéu tiét: p,=p,, =~ =1 =L , 1
fV ﬁmx OCV OV

- D¢ bién thién d6 tu cta thiy tinh thé:

V_1 L _ 1 gfgtf;mz):l
fmin fmax OCC OCV ' OCC

1. Mt cén thi: nhin xa kém hon mat binh thuong c6 [£_ <ov|nén OCy hitu han; diém Cc¢

max

AD=D_ -D

min

rat g?m mat.
—Cach chira tat can thi: deo TKPK (f < 0) d€ nhin 10 vat & « ma khong dicu tiét. Kinh
nay (sat mat) co ti€u cuy: | f, =-0C, | hoac deo cach mat |7, =—(0C, —a)| (V01 a=0,,0,)

2. Mt vién thi: nhin gan kém hon mat binh thuong co[7_ > 0r|nén mat phai diéu tiét dé

max

nhin vat &« ; diém Cc kha xa mat.
—Cach chtra tat vién thi deo TKHT (f > 0) sao cho:mat c6 thé nhin dugc vat ¢ gan (doc
sach) nhu mat binh thuong (mat diéu tiét té1 da), ti€u cu cua kinh can deo:

- : 4 /4 “ 4 r M \ - OC - . d PR
fi _ TO0Cc (kinh deo sat mat) » Kinh deo cach mat 1 doan a thi: f, = (0C. -a).(d,, —a)
-0C. +d_. —(OCC—a)+(a’min —a)
d_ =d.: khoang cach gan nhat tir sach dén mat ngudi (d ~25an)

OC¢: khoang nhin rd ngan nhéat ctia mat ngudi bi vién thi.

* Néu dé yeu cau tim fi can deo dé mat vién thi c¢6 thé nhin 0 vat & «» ma khong phai
| 1 |
- =4

fk 0 OCV
3. Mt ldo thi: khi vé gia sy diéu tiét s& kém. Nén diém cyc vién khong thay doi, diém cuc
can ro1 xa mat do do luc vé gia phai deo thém thau kinh hoi tu dé doc sach; kinh deo sat mat
~ -0C.d

= % | (nhu mat vién)
-0C. +d_;

diéu tiét nhu mét binh thuong thi ta co: = |f, =0C, | (kinh deo sat mét):

co tieu cu la: | £,

d. =d.: Khoang cach gan nhat tir sach cho dén mét ngudi (khoang d ~25an tity dé cho)
OC¢: khoang nhin rd ngan nhat ctia mat ngudi bi 13o thi.
*Luuy:
+ Khi chua deo kinh thi mat ngudi nhin rd vat nam trong giéi han nhin rd cta mat 1a tir
Cc dén Cy

+ Khi deo kinh (sat mét) mat c6 thé nhin o vat g?m nhét cach mat 1a: |d_ = % ;
Y T Jk
Ao s L1, -0C,.fy A .
xa nhat cach mat la: |4, =——%£| (Néu 0C, =» thi d  =f,)
—0C, — fx

IV. KINH LUP v o ‘
1. Cau tao: Kinh lup b6 trg mat dé quan sat cac vat nho, gom TKHT c6 ti€éu cuy nhd (vai
cm).
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2. Tao anh: dat vat trong doan OF sao cho anh 40 & trong CyCc. Quan sat anh & moi vi tri
ngam chung.

A Ae _er (24 tan
3. S0 bdi giac: |G=—=~ B, { "
o, tana, A, ey
& \ J4 A 9 4 ---“‘--_B
Véi: a 1a goc trong anh qua kinh; T TO
a, 1a goc trong tryuc tiep vat khi dat & diém cuc can Ce. i A O, .
\4

—Xét trwong hop ngim chirng ¢ vé cwe. Khi dé vit AB
phai dat o tiéu dién vit cua kinh lup.

tan o OC B
Ta co: tano = 4B va tan o = 4B ; Do do: G, =
/ oC, tna, f f

V61 b = OCc: la khoang nhin 15 ngan nhat cua mat; f: tiéu cu cua kinh lap.
Nguoi ta thuong lay khoang cuc can OCe = 25cm.

VD: Kinh lup c6 ki hi¢u 5x= G, =5 :$:>f:5cm

V. KINH HIEN VI
1. Ciu tao va tao anh: kinh hién vi bo tro cho mat dé quan sat vat rt nho, gom:
- Vat kinh: 13 TKHT c¢6 tiéu cu rit nho (vai mm) tao anh that A;B, cua vat AB.
- Thi kinh: 1a kinh Iip quan sat anh ao A,B, cua AB;.
2. S6 bdi giac ciia kinh hién vi khi ngim chirng ¢ vo cue:
G, = [K1[Ga = 0.0C . 5
e A, ¢ T
Véi 6 = 0,0, f; — f5: PO dai quang hoc A *
f1: ti€u cu cua vat kinh
f,: tiéu cu cua thi kinh (f; <f) :Bw
0,0,: khoang cach gifta 2 kinh \

O

‘._.'ﬁ
s Ioo

l

s

‘II.‘.' rs:l
1

VI. KINH THIEN VAN 7 o , ‘
1. Cau tao va tao anh: kinh thién van b6 trg mat dé quan sat vat ¢ rat xa bang cach tao anh
co goc trong 16n va gom:

- Vat kinh: thau kinh hdi tu c6 tiéu cu f16n (tiéu cu f))

_ Thi kinh: kinh lp (tiéu cu ) T(cr) f F e - T
2. SO bdi giac ciia kinh thién vin khi ngam chirng ¢ vé A A;;

cuce: :

= AB - tang = 4B,
f1 fz B:"""‘
a tana f1

Do do:| G, =—=
0 do o, tang, f2

Ta co: tano =

; Vo1 0,0, = f; + £5: khoang cach gitra vat kinh va thi kinh

S4 boi giac cua kinh thién van trong diéu kién nay khong phu thudc vi tri dat mét sau thi
kinh.

VAT LY THAY TRUONG
Nhin hoc sinh Hoc thém mon Vatly tir Lé'p 6 dén Lép 12
Lién hé: 0978.013.019 (Thay Trwong) - Facebook: Vat ly Thay Trwwong
Dia chi: Ddi dién 42 Nguyén Pwong - TP. Pleiku (Gan Trwong CDSP Gia Lai)
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BO SUNG MOQT SO CONG THUC TiNH NHANH PIEN XOAY CHIEU

BAI TOAN THAY POI L HOAC THAY POI C (Mach RLC néi tiép)

L thay dbi C thay ddi
*DéULmaX: UJ_LJ—RC' *DéUCmax: UJ_lJ—Rl:
2 2 2 2
+ Zu= R +Z¢ + Zeo= R+ Z;
Z Z
i U _UR*+Z¢ ‘U _U,R?+22
Lmax — ———— _ Cmax — —
R R
SN VERAVE SN VETE
Uy Uy
=>U, U, =U U2 +U2 =>U¢Up =UJUZ+U2

= Hé qua: = Hé qui:

+U2  =U?+U2+UZ%; U, __U.=U2+U?
L max C R Lmax™~"C C R + Uémax =U2+UE+U|§, UcmaXULZUE'i'U;
+ Z2=7Z°+ZZ+R%; Z,Z2.=2+R?

+ 22=7°+27+R%; 2.7, =72 +R?

+ UL -U)=U%; Z°=7,(Z -Z) +Uc(Ue -U,)=U?%; R*=Z(Z.-Z)
c c L)~ H — &L C L

+ U U, -U.)=U?
Lmax( L max C) + ZZZZC(ZC_ZL); Ucmax(ucmax _UL):UZ
2
+LZZLZ+L2;£:(EJ L1117 (ZJZ
U, U U Z R 2 =12 S
R RC TC uz u* Uiz R
-Luuy: - Luuy:
+Khi C = C1 hodac C = C; ma Uc ¢6 cung gia tri thi:
+Khi L = L3 hodc L = L, ma U ¢6 cung gia tri thi: _ C +C
2 1 1 2L,L Ucmax khi: C =———%
ULmax ki i = — 4 ——=> | = =12
Ziy, Ly 2y, L+L, +Khi C = Cy hoac C = C;ma P co cung gia tri thi:
+Khi L =L hodac L =L, ma P cb cung gia tri thi: 7 2o+ 2.,
Z.,+Z . +L L=
Zo =512 i Py khi |_=—"12 2 2 L o111 rec
2 ’ , , Vé Pmaxkh|—=—(—+—)=>C=#
* Pe UrLmax (R va L mac noi tiep) C 2¢C C, C, +C,
> * P& Urcmax (R va C méc ndi tiép)
+Khi 7, - Z. +a/42R +Z¢
Z, ++J4R* +Z7
+Khi Z, =+ 5 L
thi URLmax = 22UR2
JAR? +22 - Z, . AR
3 L, 1 YUrcmax =
* Pé UrLmin (R va L méc ndi tiép) ,/4R2 +Z2-27,
R « ™A - \ Lo Ai gk
Z=0=>U, = lj : Pé Urcmin (R va C mac noi tiép)
VR +Z¢ Ze=0=> __UR

RC min ﬁ

+ Khi L = Ly (C = Cy) thi d¢ léch pha ¢, va cong suat Py
+ Khi L = L2 (C = Cy) thi d6 léch pha ¢, va cong suat P
R cos® ¢

Thi|— = >
P, COs” ¢,
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BAI TOAN THAY POI TAN SO GOC @ (Mach R,L,C néi tiép: 2L>R?C) Véi Z

tro

C
1 2UL
+ Khil @, :1 1 = 1 =>|o, = 72, =2Z:|thi U .=
C L R CZ, cz,, RV4LC —R’C?
C 2
1 CR?
um = v = v6i|—=n"=1- oL Vakhi dé: |27 =22 +ZZ]|tangy. tanp=—=
1-+5
n
2 2UL
+ Khi (D :i L_R_ = Ztro => O¢ =ﬁ=> Ztro :ZLth‘1 UCmax = =
L\c 2 L L R\4LC —R’C?
1 CR? 1
Ung,_li___vﬁ._z to1- 'Va khi do: Z§=ZZ+ZE;Mn¢m1mup=——
1 n 2L 2
1-—
n
=> ULmax = C max = 2UL ha'yl-Jlr_nax :Ugwax = U '
R\J4LC - R*C? 1-n?

LR2

2

2
Thay doi tan s6 goc o thi dé Uy, Uc c6 cuc tri can diéu Kién 1a biéu thic trong cin ctiaZ,, =, /% —R? >0

=>2L >CR?* ™

tro

L

! ;|oe = va 1 -
CZ,| L~ " e

tro

oy ©

+ V6i ® = o, hodc ® = m, ma I hodac P hoac Ug c6 cung gia tri thi Imax hoac Pmax hodc Urmax khi :
| > gg

F=rt

S | =

+Khi © =, va khi = o, thi UL trong mach 1a nhu nhau. Gi4 trj cia o dé Urmex Cyc dai la:

+Khi ® = ®, va khi ® = o, thi Uc trong mach la nhu nhau. Gia tri cua ® dé Ucmax Cuc dai la:

+ Khi o =—

Fic

+ Khi c0:—2

JLe

thi Urc khong phu thudc vao R (R va C mic lién tiép nhau).

thi Ur khong phu thudc vao R (R va L mac lién tiép nhau). Khi d6:

Khi do:

+ Khi tan s6 goc 1a o, thi cam khang va dung khéng cia doan mach c6 gid tri lan lugt 1a Z, va Z.

tan s6 goc 1a w, thi mach cong huéng. Khi do:

YA Z

_ C _ C
w,=0, |—=f,=1 |—
ZL ZL
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